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In probing and 

solving fastening 

design problems 

Voi-Shan puts to 

good service the long 

experience and knowhow 

that has earned the 

acknowledged high 

reputation they hold in 

the field of quality fasteners. 

Weight/master locknuts meet 

NAS, military and industrial 

specifications to offer the following: 
CONFIGURATIONS: Floating and fixed 

anchor nuts, hexagonal, 12 point and 

various other specials for aircraft, 

missile, and jet engine applications. 

WEIGHT REDUCTION: Weight savings 

average 23%. 

LOCKING ELEMENT: Industry accepted 

double and triple swaged locking device. 
MATERIALS: Columbium, Molybdenum, 

René 41, M-252, Inconel-X, A-286, Aluminum, 
and Alley steels. 

FINISHES: “Durak MG% Silver, Nickel-Zinc, 
Nickel-Cadmium, Cadmium, and various solid 
film lubricants. 

TEMPERATURE: Range: —320 to 3200 degrees Fahrenheit. 


As in bolts and other fastening devices, Voi-Shan supplies 
weight/masters to satisfy needs ranging from electronic 
components to sophisticated structural outer space applications. 


For further details on the above, or any special requirements, 
write for Voi-Shan’s comprehensive weight/master catalog on 
- your letterhead, 


VOI-SHAN MANUFACTURING COMPANY 
A DIVISION OF VOI-SHAN INDUSTRIES, INC. 
8463 Higuera Street - Culver City, California 





More efficient...standardized 
ground control cable 
developed with insulation of 


TEFLON 100 FEP 


The outstanding electrical, thermal and mechanical properties of 
Du Pont TEFLON 100 FEP resin have been used to prototype a 
proposed standardized configuration for ground control cable at 
missile launching sites. The new cable offers optimum versatility 
to permit standardization . . . comparable installed cost with 

improved re- 
liability at ambient temperatures from —55° to 60°C., unaffected by 
aging, environmental conditions or chemical attack... and elec- 
trical properties far exceeding the requirements of MIL-C-13777. 

Tests indicate that the use of primary insulation and internal 
jacketing of Du Pont TEFLON FEP resin permits a 20% reduction 
in diameter and allows a single cable to do jobs previously requir- 
ing four cables. 

Sketch of the newly designed cable construction, below, shows 
the compact configuration made possible by the use of FEP as 
insulation. 

If you are concerned with the design of ground support sys- 
tems, consider the various advantages offered by FEP: greatly 
reduced electrical cross talk, re- 

POWER-CONTROL CABLE duced size and complexity of cable 

constructions, improved flexibility 

CORE . one an 

primary insuletion— eeu and greater reliability under diffi- 
en Oe conductors, with | cylt operating conditions. 


insulation of 


/ 
/ elon EP TEFLON FEP For more information about the 
eo A latest developments in wire and 
; cable insulation utilizing Du Pont 
TEFLON 100 FEP resins, write to: 
et | E. I. du Pont de Nemours & Co. 
— Dacron perce (Inc.), Dep irtment AV-11, Room 
jacketea "OS®" heath 2526 Nemours Building, Wilming- 
©. corso ton 98, Delaware. In Canada: 

FEP Dacron’ polyeste Du Pont of Canada Limited, P. O. 


Box 660, Montreal, Quebec. 


TEFLON 


FLUOROCARBON RESINS 


TEFLON is Du Pont's registered 
trademark for its family of fluorocarbon 
resins, including TFE (tetrafluoro- 
ethylene) resins and FEP ( fluorinated 
ethylene propylene) resins, 
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BETTER THINGS FOR BETTER LIVING 
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FLECTRIC 


WEReEuereueueems =... LEADER IN AERO/SPACE ELECTRONICS 


Compact, portable 
programmable comparator 
for automatic checkout 


GEPAC “100” is a low cost, efficient means to quickly 
determine the operational readiness of missile and aircraft 
electronic systems. This General Electric Programmable 
Automatic Comparator is portable—only 191 x 20 x 17 
inches in size. 

Completely transistorized, GEPAC “100” uses punched- 
tape test programs and appropriate adapters to check 
automatically the following eight basic parameters: 

® DC VOLTS @ AC VOLTS ® RESISTANCE @ TIME 

® IMPEDANCE @ RATIO @® PHASE @® FREQUENCY 
Measured values are compared with allowable high and 
low limits which have been programmed on the tape, and 
test results are visually displayed or can be printed out. 

GEPAC “100” was developed by G.E.’s Light Military 
Electronics Department and is currently being supplied 
for two important Air Force programs. It is another 
example of LMED’s leadership in aerc/space electronics. 
Write for free brochure. 150-06 


GENERAL &/3 ELECTRIC 


Light Military Electronics Department 
Armament & Control Section, Johnson City, New York 





AEROSPACE CALENDAR 





Nov. 27-29—Vehicle Systems Optimization 
Symposium, Institute of the Aerospace 
Sciences, Garden City Hotel, Garden 
City, N. ¥ 

Nov. 27-Dec. 1—Army-Industry Aviation 
Logistics Symposium, Congress Hotel, St 
Louis, Mo 

Nov. 28-30—38th Meeting, Aviation Distrib 
utors and Manufacturers Assn., Jung Ho 
tel, New Orleans, La 

Nov. 30-Dec. 1—12th National Conference, 
Institute of Radio Engineers’ Professional 
Group on Vehicular Communications, 
Radison Hotel, Minneapolis, Minn. 

Dec. 4-5—Beryllium Metallurgy Confer 
ence, New York University’s Washing 
ton Square Center, New York, N. Y 

Dec. 4-6—Specialists’ Meeting on Acrospace 
Support and Operations (classified), In 
stitute of the Aerospace Sciences, O1 
lando, Fla. 

Dec. 5—11th Annual Meeting, National Ai 
l'axi Conference, Statler-Hilton Hotel, 
Washington, D. C 

Dec. 5-7—Annual Convention, National Avi 
ation Trades Assn., Statler Hilton Hotel, 
Washington, D. C. 

Dec. 12-14—Eastern Joint Computer Con 
ference, Sheraton Park Hotel, Washing 
ton, D. C. 

Dec. 18—25th Wright Brothers Lecture, 

Natural History Bldg., Smithsonian In 
stitution, W ashington, BD: ¢ 

Jan. 8-12—1962 Automotive Engineering 
Congress and Exposition, Society of Auto 
motive Engineers, Cobo Hall, Detroit 

(Continued on page 6) 
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AGASTAT®° 
MODULAR 
DESIGN 


solid state “custom” specs 
with standard circuitry 


New AGASTAT solid state time/delay/relays offer you greater reliability, 
wider timing ranges, and more design flexibility than has ever been avail- 
able before in solid state relays. The unique “modular sandwich” construc- 
tion simplifies production, speeds delivery of custom-made units. 

Modular design makes possible the dependability of standardized circuit 
elements. Highest grade matched semiconductor components form the 
basis for reliability in these pre-assembled, pre-tested modules. 

Choose from six basic circuit options for the range and operating type 
you need ...0.01 sec. to 10-hour delays, on pul yy drop-out. All units 
are only 1%¢-in. sq. at base, weigh 3 to 5 oz., operate from 18 to 32 vdc, and 
handle loads up to 5 amperes. They are unaffected by polarity reversals, 
immune to voltage variations and transient spikes. Available with plug-in 
or solder lug terminals. 

The solid state AGASTAT relay is a product of over 30 years’ time delay 
relay experience, your assurance of performance to match the promise. For 
full technical information or applications assistance write Dept. S5-11| 


i Senne 


©) cizasers DIVISION # ELIZABETH, NEW JERSEY 


IN CANADA: ESNA CANADA, LTD., 12 GOWER ST., TORONTO 16, ONTARIO, CANADA 
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+ SOLID RIVET STRENGTH 
WITH BLIND RIVETS 


THE CHERRYLOCK TEAM—A Blind Rivet for 
Your Difficult Solid Rivet Applications 


reer eT e eo) 











ONLY THE CHERRYLOCK TEAM 
GIVES YOU ALL THESE ADVANTAGES 


Mechanically Locked Stem @ Flush Fracture 
(No Stem Trimming) ®@ Positive Clamp-Up 
@ Full Grip Range ® Complete Hole Fill @ 
Positive Visual Inspection (Grip Length Marked 
on Head) 





A-286 Stainless Steel @« Monel @¢ Aluminum 


The Cherrylock* Team—The Standard Cherrylock and the Bulbed 
Cherrylock—offers a blind rivet that installs and performs like a 
solid rivet. Cherrylock rivets will qualify where you are now using 
a solid rivet, offering higher joint strength with greatly increased 
joint reliability under critical loading conditions—fatigue, shake 
and sonic vibration. 
Now Cherrylock gives you a blind rivet that can be used in ex- 
pensive forgings as well as for joining and attaching sheets. 
For technical data on Cherrylock rivets, write Cherry Rivet Divi- 
sion, Townsend Company, Box 2157-C, Santa Ana, California. 
*Patent No. 2931532 


CHERRY RIVET DIVISION 
© SANTA ANA, CALIFORNIA 
‘Townsend Company 
_—RSTABLISHED 1016 + BeAvER FALLS, PA © a fBXEROM commun 


In Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 





AEROSPACE CALENDAR 


(Continued from page 5) 





Jan. 9-11—Eighth National Symposium on 
Reliability and Quality Control, Statler 
Hilton Hotel, Washington, D. C. 

Jan. 15-17—Symposium on Optical Charac- 
ter Recognition, Department of the Inte- 
rior Auditorium, Washington, D. C. 
Sponsored by Information Systems 
Branch/Office of Naval Research and Re- 
search Information Center/National Bu- 
reau of Standards. 

Jan. 21-24—Annual Meeting, Helicopter 
Assn. of America, Marriott Motor Hotel, 
Dallas, Tex. 

Jan. 22-24—30th Annual Meeting, Insti- 
tute of the Aerospace Sciences, Hotel As- 
tor, New York, N. Y. Honors Night 
Dinner, Jan. 23. 

Jan. 23-26—Third Annual Solid Propellant 
Rocket Conference, American Rocket 
Society, Baylor University, Waco, Tex. 

Jan. 24-26—Second Symposium on Thermo- 
physical Properties, Princeton, N. J. Spon- 
sor: Heat Transfer Division, American 
Society of Mechanical Engineers. 

Feb. 6-7—Symposium on Redundancy Tech- 
niques for Computing Systems, Depart- 
ment of the Interior Auditorium, Wash- 
ington, D. C. Sponsor: Information Sys- 
tems Branch, Office of Naval Research. 

Feb. 7-9—Third Winter Convention on 
Military Electronics, IRE, Ambassador 
Hotel, Los Angeles. 

Feb. 14-16—International Solid-State Cir- 
cuits Conference, Institute of Radio En- 
gincers, Sheraton Hotel and University of 
Pennsylvania, Philadelphia, Pa. 

Feb. 19-21—Range Reconnaissance and 
Tracking of Aerospace Vehicles, Institute 
of the Aerospace Sciences, San Fran- 
cisco. 

Feb. 27-Mar. 1—Third Annual Symposium 
on Nondestructive Testing of Aircraft 
and Missile Components (unclassified), 
Gunter Hotel, San Antonio, Tex. Spon- 
sors: South Texas Section-Society for Non- 
destructive Testing; Southwest Research 
Institute. 

Feb. 27-Mar. 1—Symposium on the Appli- 
cation of Switching Theory in Space 
Technology, Palo Alto, Calif. Sponsors: 
Lockheed Aircraft Corp.; Air Force Office 
of Scientific Research. 

Mar. 1-3—Eighth Scintillation and Semicon- 
ductor Counter Symposium, IRE, Shore- 
ham Hotel, Washington, D. C. 

Mar. 5-8—Seventh Annual Gas Turbine Con- 
ference and Products Show, American So- 
cicty of Mechanical Engineers, Sham- 
rock Hilton Hotel, Houston, Tex. 

Mar. 8-9—Institute of the Aerospace Sci- 
ences’ Flight Propulsion Meeting (classi- 
fied), Cleveland, Ohio. 

Mar. 14-16—Electric Propulsion Conference, 
American Rocket Society, U. S. Naval 
Postgraduate School, Monterey, Calif. 

Mar. 26-29—International Convention, In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria, New York. 

Mar. 28-29—Third Symposium on Engi- 
neering Aspects of Magnetohydrodynam- 
ics, University of Rochester, Rochester, 
N. Y. Sponsors: American Institute of 
Electrical Engineers; Institute of the Aero- 
space Sciences; Institute of Radio Engi- 
neers; University of Rochester. 
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Now only from RCA 


RCA 2N1708 











World’s First 


Silicon exzvre Switching Transistor 
in the miniature T0-46 Package | 


Tt RCA announces the 2N1708, first and fastest silicon 


2N1708 Shown Actual Size 
requires only 
40% of 10-18 Headroom 


PLANAR CONSTRUCTION for excellent 
stability, high reliability. Collector cut- 
off current reduced by a factor of 20 to 
1 over mesa types. Uniform beta over 
a wide current range. Maximum storage 
temperature—300°C. 

EPITAXIAL CONSTRUCTION for low 
saturation voltage and improved switch- 
ing times. 

MINIATURE CASE for extremely high 
density packaging. Uses same lead ar- 
rangement as TO-18 package but re- 
quires only 40“ of the TO-18 headroom. 

BROAD SILICON LINE The new 
2N1708 planar-epitaxial transistor is 
another example of RCA’s advanced 


RCA SEMICONDUCTOR & MATERIALS DIVISION—Field Offices... EAST: Newark, N. J., 744 Broad St 
den, N. J. area) Eriton, N. J., 605 Marlton Pike, HAzel 8-4802 « Syracuse, N. Y., 731 James St 
Baltimore, Md., ENterprise 9-1850 * NORTHEAST: Needham Heights 94, Mass., 64 “A” St 
Orlando, Fla., 1520 Edgewater Drive, Suite #1, GArden 4-4768 * EAST CENTRAL: Detroit 2, Mich., 714 New Center Bidg 
5-5600 « CENTRAL: Chicago, II|., Suite 1154, Merchandise Mart Plaza, WHitehall 4-2900 * Minneapolis, Minn 
6801 E. Washington Bivd., RAymond 3-8361 « (San Francisco area) Burlin 


Bivd., WEst 9-0676 « WEST: Los Angeles 22, Calif 


silicon technology, application-oriented 
to today’s performance and miniature 
packaging requirements. The 2N1708 
complements the other RCA silicon 
planar switching transistor types: USA 
2N706, 2N706, 2N706-A, 2N708, 
2N696, and 2N697. 

Check the data on these outstanding 
RCA types. For information on RCA 
computer transistors and multiple 
switching diodes, call your RCA Field 
Representative. All these types are im- 
mediately available in quantity. For 
further technical information, write to 
RCA Semiconductor and Materials Di- 
vision, Commercial Engineering, Sec- 
tion K-112-NN-3, Somerville, N. J. 
HUmboldt 5-3900 

Room 402, GRanite 4 
SOUTHEAST 


TRinity 
5805 Excelsior 


Hilicrest 4-7200 + 


game, Calif., 1838 Ei Camino Real, OXford 7-1620 » SOUTHWEST: Dallas 7, Texas, 7905 Carpenter Freeway, Fleetwood 7-8167 « 
GOV'T: Dayton, Ohio, 224 N. Wilkinson St., BA 6-2366 * Washington, D.C., 1725 “K"’ St., N.W., FEderal 7-8500 


Available Through 
Your RCA Distributor 


CHARACTERISTICS 


Icso 


Icex 


Vee (sat 


Vae (sat 


The Most Trusted Name in Electronics 


RADIO CORPORATION OF AMERICA 





planar- epitaxial computer transistor in the TO-46 package 


RCA 2N1708 


TEST CONDITIONS 


Veg = 15 volts; le = 0 025 ua max 


Vee 10 volts; 
Vac = 0.35 volts; 


| 
| Sua max 
| 

Free-air Temp. = | 


| 
——— — 
f 


10 ma; lg = 1 ma | 22 volts max 


eee ees - 
10 ma; Is = 3 volts max 


10 ma; Ig, = 10 ma 25 na 
10 ma | seconds max 


— a Se 


40 nano 
seconds max 


10 ma; Ig, = 3ma 
1 ma; Voc = 3 volts 


a ——_+—_— 


75 nano 
seconds max 


10 ma; Ig, = 3 ma; 
1 ma; Vcc = 3 volts 


EEE 

















WORLD'S FASTEST “RUNWAY” for advanced testing of 
aircraft tires is Goodyear’s new multistage dynamom- 
eter system. First to simulate most accurately ali tire 
operating conditions, system qualifies tires up to 320 
mph, and advanced testing at 500 mph. Today it’s 
checking out designs for 1970's tires. 





SAFER JET 


Proven safer traction.. 


If they’re Goodyear tires, they’re 
engineered to withstand higher 
loads and hotter temperatures for 
longer periods, to give the best 
over-all performance time after 
time. Whether the challenge is a 
225-mph-takeoff requirement, or 
an extended taxi run under load, 
or the abusive high impact of a 
Navy carrier landing, Goodyear 
tires deliver performance beyond 
requirements. And the extra mar- 
gin of reliability they provide in 
high-speed service, plus their 
longer tread and carcass life, is 
the plus value Goodyear tires 
deliver. 





Five major reasons account for 
Goodyear’s commanding position! 
in aircraft tires: 

1. Continuous rib treads truly 
engineered to deliver the ideal life 
and stopping-power combination 
under both wet and dry runway 
conditions. 


2. Tread design provides a “built- 
in” obvious and proven reliable 
wear indicator. When any portion 
of the groove disappears, tire 
change is indicated. 


3. Most advanced research, de- 
velopment, testing and quality 
control facilities in the world. 


ANDINGS 


proven safer vmpact reliability 


4. Unrivaled record of perform- 
ance on all types of high-speed 
ommercial and military planes. 
D. Largest staff of expert avia- 
ion tire consultants, available for 
bn-the-spot service everywhere. 
Today Goodyear is fully capable 
bf meeting all requirements for 
igh-speed aircraft tires—for the 


OODFYEAR 


jet aircraft flying now and tomor- 
row. Call your nearest Goodyear 
field office for complete details. Or 
write on company letterhead to 
The Goodyear Tire & Rubber 
Company, Aviation Products 
Division, Dept. K-1715, Akron 16, 
Ohio. Remember -— lots of good 
things come from Goodyear. 


PROVEN RIB TREAD PATTERN gives optimum tire coeffi- 
cient of friction—optimum tread wear and reliability. 
Three center grooves ‘‘pump”’ runway clear of water, 
let tire grip practical y runway, rain or shine. Wide 
outer ribs resist ex ve tread wear and surface cut- 
ting. Shoulder groov supplement center grooves, 
maintaining a high coefficient of friction throughout 
tread life. 








PRODUCTS OF THE PIONEER 
IN MILITARY ELECTRONICS... 


As a department of Fairchild’s Defense Products Division, Du Mont Military Electronics pro- 
vides acknowledged leadership in data acquisition, transmission and display, and support systems. 
These Du Mont talents have developed high resolution electronic imaging systems operating in 
the visual and near infrared portion of the spectrum, and from daylight illumination levels to 
overcast moonless nights. Electro-visual fire control, radar boresighting, missile guidance and 
space reconnaissance are typical applications. Millimeter wave radar for navigation, detection, 
tracking and ranging of surface and air targets is a specialized area of outstanding achievement. 
Rapid go-no-go electronic test equipment also has been designed and produced for operational 
check-out of missile, drone and aircraft systems. 

Whatever the environment or the requirement—the 


Du Mont Department offers over 25 years of experi- 

ence as the pioneer in military electronics. For in- AIR¢ HILD 
formation or specifications, write the Marketing CAMERA AND lSTRgRina Commebanion 
Manager, Du Mont Military Electronics Depart- 


ment, Defense Products Division, 750 Bloomfield DEFENSE PRODUCTS DIVISION 


Avenue, Clifton, New Jersey. 


Engineers and Scientists are invited to discuss new opportunities presented by continuing growth of the Defense Products Division. 
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revolutionary 
built-in rotor 
blade inspector 


Opens the way to unlimited blade life...cuts 
2-hour blade inspection to a mere 20seconds 
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Now, the long sought goal of unlimited helicopter blade life is in sight. The exclusive Sikorsky development 
that makes this possible is called BIM— Blade Inspection Method. Here’s how it works: all Sikorsky rotor 
blades will be filled at the factory with compressed air. Mounted on each blade —a gauge that keeps track 
of the blade’s structural integrity round the clock by signaling any drop in air pressure. A glance at the 
pressure gauges tells you more about blade condition than you used to learn from two painstaking hours 
of conventional inspection. This new system, available on all new Sikorsky blades, can also be installed 
on Sikorsky blades now in use. For full information, write or call Sikorsky. Siko rsky Aircraft 


Division of UNITED AIRCRAFT CORPORATION, Stratford, Connecticut 





when you need POWER IN THE AIR 


DEPEND ON 
RELIABLE 


NICAD] NICKEL CADMIUM | -R Ne lt 


RECHARGEABLE BATTERIES 


Te am ek 

















RELIABILITY OF 
PERFORMANCE IN 


ROCKET, MISSILE AND 
W@ On the ground or in the air, there can be no ‘second guess’ 
AIRCRAFT CONTROL, in specifying a basic power source to operate the control, 
GUIDANCE, TELEMETERING, guidance and telemetering systems for aircraft and space 
vehicles. Design engineers are specifying NICAD Nickel Cad- 
EMERGENCY LIGHTING, mium Vented Cells, with assurance, for their extreme reliability 
ALARMS, SIGNAL EQUIPMENT and uninterrupted dependability in such critical applications. 


NICAD, the foremost nickel cadmium alkaline storage batteries 
in service today, are widely used by power plants, utilities, 
hospitals, airports and industry. Under extreme conditions 
they have provided maximum performance instantly and 
efficiently. The all-steel construction—virtually indestructible— 
and non-corrosive electrolyte give NICAD batteries a greater 
life expectancy than that of any other type of battery. 


VOLTAGE 


TIME All these features, coupled with exceptionally long shelf life 
when on open circuit stand, result in an economical, dependable 


One of the main advantages of nickel cadmium odie ie = 
batteries, as compared with other systems, is the ee ee 
constant voltage duri disch - . : bas P ‘ 

ge during discharge —even under = ire is round-the-clock readiness for the most critical application, 


extremely heavy loads. Shown above is a typical F 
discharge curve. Get the full POWER story from NICAD. Write... 
GOULD-NATIONAL 
NICAD BATTERY DIVISION 


GOULD-NATIONAL BatTTERIES, INC. 


E-1402 1st National Bank Bidg./ St. Paul 1. Minnesota 
BATTERIES, INC. is a trademark of Gould-National Batteries, Inc. 





LOW POWER ENVIRONMENTALLY PROVED... AVAILABLE NOW! 
io” ili igi ss than 4 mw. of power 


Delco Radio’s new silicon digital modules operate 


per logic stage. They are rugged enough to withstand extren vironmental conditions 
and are small and lightweight. Encapsulated in light foamy y, each module weighs 


less than 12 grams and occupies less than one-half cubic inc! basic set of modules 


includes a bistable multivibrator, a diode NOR gate, a power d nonostable multivi- 
brator and an astable multivibrator. From these basic units la yuter subassemblies 


can be assembled, such as shift registers, adders, binary ters, decimal counters 


and timing devices. A range of applications—from sma switching circuits to 
large computers can be satisfied with these modules. | entally proved to: 


SHOCK VIBRATION HUMIDITY OPERATING pVeiei 384. 7-Wale), | 
1,000G's in all planes 15G's at 10 to 2,000 cps 95% at max. temp. TEMPERATURE 20G's 
RANGE 
— 40°C to +100°C 


STORAGE OR 

STERILIZATION 
TEMPERATURE 
— 65°C to 4+125°C 


repress eter et 


i 
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Data sheets are available. Just write or call our Military Sales Department. [DELCO 


Physicists and electronics engineers: Join Delco Radio’s search for new and better products through Solid Stat 
PIONEERING ELECTRONIC PRODUCTS THROUGH SOLID STATE PHYSICS FRADIO 


Division of General Motors e Kol 


13 





Plexiglas 


_.. aviation’s standard transparent plastic 


\ 


— 


On the North American A3J Vigilante, new Navy all-weather attack aircraft with speed in the Mach 2 range, PLEXIGLAS 55 acrylic 
plastic is used for the curved windshield and pilot’s canopy. 


ROHINVI 


WHERE THERE’S PROGRESS, THERE’S PLEXIGLAS* 4 


HAAS 


in Canada: Rohm & Haas Company of Canada, Lid., West Hill, Ontario PHILADELPHIA S,PA. 





KNOW YOUR ALLOY STEELS... 
This ts one of a serve rfiisements dealing with 
basic facts about alloy lee toh muéth of the inf 


mation is el 


‘ ementary é ll be of interest to 
many in this field, in road experience vho 
, / bn 


may find it useful to revie nlais from time to time, 


Cold-Finishing of Alloy Steels: 
The Effect of Cold-Drawing 


The cold-drawing of alloy bars was dis- 
cussed in general in the advertisement 
prior to this one. Here, we explain the 
effect of cold-drawing. 

During the cold-drawing process, cer- 
tain changes take place both in the steel 
structure and in mechanical properties. 
There is a_ slight increase in tensile 
strength, compared with a substantial 
increase in yield point, and a decrease in 
ductility. These properties make possible 
the production of small parts which re- 
quire the greater strength necessary for 
certain automatic-machine forming opera- 
tions, and a machine finish superior to 
hot-rolled material. Naturally, the bene- 
ficial effects of alloy steels are attained 
in the subsequent heat-treatment of parts. 

Cold-drawing results in bars free from 
scale, accurate to shape, and within close 
tolerances. These bars are ideal for auto- 
matic machining, since the elimination of 
scale is conducive to long tool life, and 
the accuracy of shape and close tolerances 
permit the bars to pass freely through 
the feed mechanism of the ‘‘automatic.” 
Moreover, the cold-drawn finish and 
tolerances may be such that machining 
can be eliminated in some areas of the 
finished part. For example, nuts and bolts, 
produced from hexagon alloy bars, require 
no machining on the hexagon sections. 

Continuous roller hearths and car-bot- 


tom furnaces of both standard and con- 


trolled-atmosphere types are u 
special treatment of alloy bars 
cold-drawing. Thermal stress-reli 
be used to reduce residual stresses 
steel caused by the cold-drawing 
which alters the mechanical prope 
depending upon the temperatur 

If you would like more specifi 
about the chemical compositior 
chanical properties of cold-draw1 
bars, and the results that vou cat 
by all means consult our techni 
Bethlehem metallurgists will glad 
you work out any problem, with 
or obligation on your part. 

In the next advertisement in this 
we will discuss the turning and g¢ 
of alloy steel bars. 

Remember that Bethlehem pro 
complete range of cold-drawn 
bars in rounds, hexagons, squ 
flats, in standard, odd, decimal or 
sizes, as well as special sections. \W 
make the full range of hot-rolle 
standard alloy steels, special 
steels, tool steels, and all hot 


carbon grades. 


This series of allov steel adve? 
ments 1s now available as a ce 
booklet, “Outck Facts about 
Steels.’ If you would like a free 
please address vour request to 
cations Depar fment, Bethlehem S 


Com pany, Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, Export Sale 


BETHLEHEM STEEL 





WHAT'S SO HOT ABCUT THIS 3 LB. THRUST? 


types of propulsion. By looking at this theoretical 
problem from a solid, engineering point of view, 
Northrop bids fair to revolutionize space propulsion. 

Northrop’s approach to magnetogasdynamics is 
reflected in almost every phase of space technology. 


[t is a plasma jet, formed at more than 18,000°F., and 
accelerated in a magnetic field to triple its specific 
impulse. It is being developed in Northrop’s Space 
Propulsion Laboratory as a propulsion system for 
maneuverable satelloid vehicles and spaceships. Its 
measured 3-pound thrust and high efficiency make 
it a leading candidate for the first true space drive. 

In space, where gravity and friction are forgotten 
and acceleration time is relatively long, low-thrust, 
high-impulse engines like this offer a much more 
promising approach to space travel than most other 


Wherever men, machines and space are coming 
together, Northrop techniques and experience are 
helping to find solid, practical answers. 


NORTHROP 
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WITH RELIABILITY 


SHOWN ABOVE IS THE LATEST IN THE FAMILY OF FUEL CONTROL DEVICES ENGINEERED 
AND MANUFACTURED BY SCHULZ TOOL AND MANUFACTURING CO. THIS REFUELING NOZZLE, 
IN ADDITION TO FLOWING AT 1200 G.P.M., FEATURES A SIMPLE BALL LOCK CONNECTION TO 
THE AIRBORNE ADAPTER WITHOUT NORMAL AWKWARD INDEXING. THE POWERFUL LOCKING 
HANDLE ASSURES A POSITIVE MATED SEAL UNDER ALL CONDITIONS OF SIDE LOAD. POSI- 
TIVE FLOW CONTROL FROM ZERO TO FULL FLOW IS ASSURED DUE TO FULL PRESSURE COM- 
PENSATION OF THE POPPET AND HIGH MECHANICAL ADVANTAGE OF THE OPERATING HANDLE 
THROUGH A CYLINDRICAL CAM ARRANGEMENT. THIS UNIT IS ALSO AVAILABLE IN MODELS 
WITH REMOTE CONTROL AND DISCONNECT FOR USE WITH EXOTIC OR’ CRYOGENIC FUELS 
AND OXIDIZERS. YOUR INQUIRIES REGARDING PERFORMANCE AND TEST DATA ARE INVITED. 


SCHULZ 


TOOL & MANUFACTURING CO. 


0. PINE ST., SAN GABRIEL, CA 
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m Yesterday, the Grand Central Rocket Company 
was a partially-owned subsidiary of Lockheed. Now 
GCR is wholly owned, and it has a new name: 


LOCKHEED PROPULSION COMPANY 


m= The scientists of this new Lockheed company 
are among the most talented in the free world. 
Their facilities are modern and advanced —and 
getting more so every ; day. m You'll be hearing 
much more about this ‘F growing Space Age force. 
= Lockheed Propulsion ‘*;/ Company, Redlands, Calif. 








EDITORIAL 





Salute to the X-15 


The joint USAF-Navy-NASA research program with three 
North American X-15 aircraft has reached_.a significant mile 
stone, with performances of Mach 6.04 (4,093 mph.) and 
217,000 ft. altitude that fulfilled its original design require- 
ments established bv the National Advisory Committee for 
Acronautics’ acrodvnamics committee in 1954. Although 
these requirements of Mach 6 and “several hundred thousand 
feet altitude” have already been surpassed by USAF Test 
Pilot Maj. Bob White, there is still appreciable stretch left 
in the X-15’s ultimate performance (sce p. 52). The basic 
research fall-out from this program will continue well into 
1963. with detailed exploration of the areas already staked 
out by incremental performance increases to their present 
peaks 

To date, the X-15 flight research program has been the 
most successful in the history of this series of research air- 
craft that began with the Bell X-l. It seems certain that 
the X-15 program will produce a greater amount of useful 
cata than all other previous research aircraft programs com- 
bined. It has certainly given the United States a command- 
ing Iead in manned vehicle technology in the previously 
unexplored frontier between Mach 2 and Mach 6, and in 
the extreme ranges of altitude bevond the main atmospheric 
envelope of the earth. The X-15 program has proved beyond 
question the necessity of having a man aboard space vehicles 
of the future. Some 24 of the 45 powered X-15 flights would 
not have completed the specified mission—in at least 10 cases 
with complete destruction of the vehicle without the ability 
of the pilot aboard to handle the system malfunctions, pro- 
vide intelligence or switch his mode of operation. 

This program has provided a vital foundation of knowl 
edge in controlled re-entry from outside the atmosphere, 
and in precise pilot control of large rockets during the bricf 
(some 70 sec. ) but critical initial powered phase of the X-15 
flights. Other gaps these flights have filled include intens« 
acrodvnamic heating up to 1,200F, reaction control svstems 
and human factors in the hostile environment of extrem« 
altitude. The research fall-out from this X-15 program will 
extend over a wide area from supersonic airliners to the 
Apollo lunar exploration space vehicle and military space 
vehicles. 

The origin, development and management of the X-15 
program is also a shining demonstration of how significant 
technical progress can be achieved by the American system 
in minimum time, with the whole-hearted cooperation and 
support of a wide variety of governmental and industrial 
organizations. From its inception it was a_ truly joint 
program, drawing on the best technical brains, industrial 
resources and pilot capabilities this country had to offer 
These resources were backed by the management courag¢ 
in USAF-NASA and the Navy to push firmly into the un 
known where the odds for success are never great, and to 
support the program resolutely throughout its development 
period. Unfortunately, this may be the last such program to 
follow this successful pattern if the sad case of the Dyna 
Soar, studied and re-oriented almost to death, is any portent 
of the future. How the research gap between the end of the 
X-15 program and the beginning of the Apollo program will 
be closed in time to be effective is one of the most critical 
problems facing the nation’s technical managers today 

In this limited space, it is impossible to credit all of the 
organizations and individuals who contributed to the out- 
standing success of the X-15 program. But there are some 
who merit special mention. The names of the principal X-15 
pilots—North American's Scott Crossfield, USAF’s Bob 
White and NASA’s Joe Walker—are now extremely well 
known and thev have won the Harmon [nternational Avia- 
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BLINDS THE ALLIES AT 


The Japanese . 


were they? This preter die SINGAPOR 


dilemma throughout the remarkable fifty-five day cam- 
paign which saw the invading Japanese forces knife 
their way through the Malayan Peninsula and into the 
“impregnable” fortress of Singapore. 

Obviously, the jungle terrain compounded the con- 
fusion. Although the British had twice as many men, 
twice as many tanks and trucks, they had virtually no 
aerial reconnaissance capability to provide tactical in- 
formation for battlefield commanders. 

Conversely, Japanese “Dinahs” had flown aerial re- 
connaissance before hostilities began and were invaluable 
in locating existing military airdromes and determining 
terrain details for subsequent action. Blinded by lack of 
reconnaissance, defending forces always believed the 
attacking Japanese far greater in strength than they were. 


= 


Could British forces have repelled 
this Japanese attack with adequate 
reconnaissance? It’s difficult to say. Still, a stronger 
aerial reconnaissance capability could have provided 
information that would have molded a puzzled defense 
into a wiser, more formidable foe . .. would have trans- 
formed a fifty-five day lightning thrust into a far more 
costly stalemate operation for the Japanese. 


Today, CAI's specialty in reconnaissance is helping shape history 
to the advantage of the Free World. Typical of CAI contributions is 
the Integrated Reconnaissance Intelligence System. Known as 
IRIS, the system features rapid processing and the ability to pro- 
duce super-clear photos at any speed, any altitude, day or night. 
The IRIS system is in production and available now. 

* For a detailed look at CAI's Full Circle Capability write for the 
information brochure, Sight for Flight. * Engineers, investigate 
career opportunities at CAI. 


CHICAGO AERIAL INDUSTRIES, INC. 


550 WEST NORTHWEST HIGHWAY, BARRINGTON, ILLINOIS « offices: DAYTON, LOS ANGELES, WASHINGTON, D.C, 


OTHER DIVISIONS: KINTRONIC, CHICAGO AERIAL SURVEY, Franklin Park, Illinois; PACIFIC OPTICAL CORP., Inglewood, Calif, 





WHO'S WHERE 


in the Front Office 


Gustave A. Linenberger, vice president 
ind general manager, Aerojet-General Nu 
cleonics, San Ramon, Calif., a subsidiary of 
Acrojet-General Corp., and Robert Gordon 


tor 





vice president and technical direc 

Jean-Francois Darteyre, managing director, 
Nord-Aviation, Paris, France, succeeding 
Noel Daum who is leaving the company 

Herbert Kunzel, a director of Cal-Val 
Research & Development Corp., Wood 
land Hills, Calif. Mr. Kunzel is president 
of Solar Aircraft Co 

Phillips Morgan, vice president and dire« 
tor of operations, Consolidated Systems 
Corp., Monrovia, Calif 

Fred Benninger, a director of The Flying 
Tiger Line. Mr. Benninger is the company’s 
vice president-treasurer 

Benjamin F. Brundred, Jr., president, Ait 
Carrier Service Corp., Washington, D. C., 
a subsidiary of Dynalectron Corp 

H. Lewis Behlman, Jr., board chairman, 
and Ted Kopaczek, president, of the newly 
formed Behlman-Invar Electronics Corp 
Santa Monica, Calif. Also: Richard Lavine, 
acting executive vice president and gencral 
manager; Edward Bertolet, vice president 
marketing; James Chamber, director of en 
gineering; Glen Insley, factorv manager 

Perry R. Roehm, a director, The Barden 
Corp., Danbury, Conn. Mr. Roehm is ex 
ecutive vice president of the company 

Robert S. Grant, vice president-customer 
service, National Airlines, Inc., and John W. 
Colthar, vice president-schedules 

Carey A. Evans, vice president-engincer 
ing, Liquidometer Corp., Long Island City 

Edward C, Marsh, deputy assistant admin 
istrator, Federal Aviation Agency's Western 
Region, Los Angeles, Calif 


Honors and Elections 


Frederick R. Kearns, vice president of 
Canadair, Ltd., has been elected president 
of the Air Industries & Transport Assn. of 
Canada. Other officers: J. A. M. Austin, 
of Austin Airways, Ltd., vice president-trans 
port; W. S. Haggett, of Bristol Aero Indus 
tries, Ltd., vice president-industry; John H. 
Baldwin, of Honeywell Controls, Ltd., hon 
orary secretary; H. D. Cameron, Canadian 
Pacific Air Lines, honorary treasurer 

J. F. Dempsey, general manager of Irish 
International Airlines, has been elected 
president of International Air ‘Transport 
Assn. for 1962-63 

Sen. A. S. Mike Monroney (D.-Okla.), 
chairman of the Senate Aviation Subcom 
mittee, will receive the National Acronautic 
Assn.’s 1961 Wright Memorial Trophy at 
the Aero Club of Washington's annual 
Wright Day Dinner, Dec. 18 

W. Jerome Kane, manager of export 
sales for the Transport Division of The Boc 
ing Co., has been elected chairman of the 
Export Committee of the Aerospace Indus 
tries Assn. for 1962. Joseph M. Barr, presi 
dent of United Aircraft International, Inc., 
was named honorary chairman of the Com 
mittee, and T. Norman Labash, Washing 
ton representative for the International 
GE Co., was named vice chairman 

(Continued on page 121) 








INDUSTRY OBSERVER 


> Emphasis is being placed on surveillance, 1 tenance and rescue tasks 
for the Dyna-Soar boost glider in the current Department review 
Vehicle is no longer being pushed as a potent isive weapon svstem. 
Present design has 75 cu. ft. belly volume f ition of about 1,000 
lb. of pavload 


> Contract for an off-the-shelf configuration of Navy's ASH (assault support 
helicopter) is expected seon, possibly next week. Program calls for purchase 
of about 300 machines at a fixed price over the next four to five years. 
Specifications will call for a five-place helicopter with a 450-eshp. turbine 
engine. 


> Based on compatibility tests made in the U.S tain’s Roval Air Force 
is studying the possibility of making a m fication to the wing 
design of the Vulcan bomber if a decision fit the aircraft with 
four USAF-Douglas Skybolt air-launched ballist siles. Current plans 
call for only two missiles to be carried 


> Growth versions of the Air Force Spur (space power unit reactor) may be 
developed by adopting a modular concept in which basic components would 
be duplicated to provide two or more complete power loops. Duplication 
probably would not include the reactor, which would be a new, larger design. 
Modular Spur would be less vulnerable to meteoroid strikes because a single 
strike would damage only a part of the system, allowing the over-all system 
to continue to operate at a reduced powcr level 


pment for Air Force 
Dyna-Soar glider booster 


® General Flectric is conducting research 
on a radio guidance svstem that could be used 
for Step | (suborbital) flights 


> Radiative properties of rocket plumes of various propellant combinations 
will be analyzed by North American Aviation’s Rocketdyne Division for 
Air Force. Work will encompass a wide spectral range at simulated altitudes 
up to 100,000 ft. 

> lord’s Aeronutronic Division is develop ntercontinental ballistic 
missile decoy injection system as a follow er decov design and 
fabrication contracts from Air Force 

> Administration of a Battelle Memorial Institute study of environmental 
effects, including nuclear radiation, on solid propellant storage systems will 
be transferred soon from NASA’s Marshall Space Flight Center to Jet Pro- 


pulsion Laboratory. 


ved just after the first 


> Development of a mobile Minuteman ma‘ 
limited development 


of next vear. Meanwhile, the program has b 
with no approval for an operational system 


> First flight of the Dassault Mirage HI-V Balzac VTOL fighter is planned 
for next vear. Balzac, the main French entry in the NATO VTOL compe- 
tition, is a Mirage III retrofitted with eight Rolls-Royce RB-108 vertical 
lift turbojets and one Bristol Orpheus III turbojet for forward flight. French 
government is financing the single prototype, with the work being done by 
Dassault and Sud Aviation. 


P North American Aviation’s Space and Inf tion Svstems Division is 
itellites that have quit 
part of an Air Force 
near the earth. As of 
10 were transmitting 


locating by analytical method satellite debt 
transmitting and then is verifying identity 

program to identify all artificial objects now 
Nov. 7, there were 113 objects in such orbits 


P Work on some 1,500 mi. of subsurface cable installation for the USAF 
Minuteman missile Wing III at Minot, N.D., is scheduled to begin next 
June and will require approximately a year and a half to complete. 
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LICOLOGY 


Studies in Sieones 


HOW THESE TIME-TESTED MATERIALS 
CAN WORK FOR YOU 





Turn on the heat— 
Silicone-based coatings can take it! 


If you were to list the outstanding char- 
acteristics of silicone resins, chances are 
that “heat resistance” would rate near the 
top. 

Paint manufacturers 
high-temperature coatings have long 
been aware of this important property 
and are turning more and more to sili- 
cone resins as a base for their products. 
These range all the way from high-tem- 
perature enamels for electrical appliances 
to special paints used on rockets and 
missiles, jet aircraft engines, and other 
advanced space vehicles. 

In many cases, the choice in silicone 
resins inevitably leads to one made by 


who formulate 


UNION CarBIDE, not only because of their 


unmatched reliability and uniformity, 
but because each has been scientifically 
designed to meet a specific paint require- 
ment. 


LOW-TEMPERATURE CURE 


Take Union Carsive R-630, for instance, 
a new Ic¥-temperature curing resin 


which has been widely adopted by the 
paint industry as a base for appliance | 


finishes and for paints on engines, motors, 
generators and other high-temperature 
electrical equipment. Enamels based on 
R-630 are free from many of the handling 
problems inherent in the use of other sili- 
cone varnishes and may be applied over 
any metallic surface by spraying, flow 
coating, brushing, or dipping. Lighter in 


weight, more flexible and less expensive | 


than ceramic coatings, it can be blended 
with acrylic enamels to give them im- 


proved thermal stability and resistance to | 


weathering. 

The color range is virtually limitless, 
and high-temperature enamels based on 
R-630 have outstanding durability, salt 
spray resistance and water-repellency. In 
addition, paints based on R-630 can be 
packaged in aerosol sprays for consumer 
use on home ovens, stoves and radiators. 


LOW-COST ALUMINUM PAINTS 


To combine economy with performance, 
many large-scale users of paints are 
adopting Union Carsiwe R-64, a silicone 


resin which can be cold-blended easily | metallic pigmented high-temperature |! Cry 
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| Silicone base aluminum paint, which provides 
| surface protection up to 1700 deg. F., is 


sprayed on rocket engine jig at Rocketdyne plant 
of North American Aviation. The paint, known 
as CI “Extra High,” is made by Chem Indus- 
trial Co., Cleveland, O., and is based on silicone 
resins made by Union Carbide. 


with many organic resins as vehicles for 
aluminum paints. With only 7 to 11 per 
cent by weight of resin needed in the 
formulation, aluminum paints of this type 
give outstanding protection in the 500- 
1200 deg. F. range and still retain their 
silvery appearance under these high- 
temperature conditions 

Applied by brush or spray, such paints 
are used as protective coatings for air- 


craft engines and exhaust stacks, truck | 
and engine manifolds and mufflers, fur- | 
naces, ovens, stove and heater doors, and 


metal smoke stacks. Heat and flame- 
resistant protective clothing can also be 
fabricated from cloth coated 


with aluminum paints based on R-64 


asbestos 


organic blends. 


MAXIMUM THERMAL STABILITY 


If factors of heat, weather and corrosion 
constitute a major problem for you, take 
a look at still another UN1ion CARBIDE 
product, R-611. Developed specifically 
as a resin vehicle for metallic and non- 








enamels, it provides the ultimate in ther- 
mal stability and offers far greater heat, 
weather and corrosion resistance than 
organic paints. Typical applications are 
in paints for ovens, incinerators, high- 
temperature electrical appliances, lamp 
shields and reflectors, smoke stacks, pip- 
ing, engines, motors, generators and high- 
temperature processing equipment such 
as are found in many chemical and 
metallurgical industries. 

R-611 based paints can also be pack- 
aged in aerosol sprays for consumer use 
on home ovens, stoves and radiators. 


LASTING QUALITY 


Silicone-based coatings mean savings be- 
cause they provide protection for longer 
periods of time. If you have a coating 
performance problem, look to UNION 
CarB1vE Silicones for your answer. Your 


| Silicones Man is at your service. Behind 


him is not only his know-how, but the 
vast experience and research of Union 
Carbide Corporation in virtually every 
field of industry. For information and 
help, fill in the attached coupon and mail 
it today. 


UNION 
rey-V 4:41 8) 


SILICONES 


Union Carine is a registered trade mark of 
Union Carbide Corporation. 


Silicones Division 

Union Carbide Corporation 

Dept. JA-6101, 30-20 Thomson Avenue, 
Long Island City 1, N. Y. 


In Canada: Union Carbide Canada Ltd., 
Bakelite Division, Toronto 12. 


Please send me data on resins 
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Presidential Prestige 


‘Acrobatic Team’ 


FABMIDS Review 


Northeast Finances 
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Washington Roundup 


White House intervention in airline labor disputes has become the major goal 
of both labor and management factions, with each side seeking the psychological 
advantage that findings by a presidential commission Recent creation of emer- 
gency boards to avert threatened pilot walkouts at 1 World Airlines and Pan 
American World Airwavs is regarded as a successful t neuver by the Air Line 
Pilots Assn. to enlist more support for its contract d Management also ben- 
efits by avoiding a costly strike and gaining an opp tv to present its side to a 
third party. Decisive factor in settling these ALPA nd the pilot-vs-engincer 
cockpit dispute will be the Feinsinger Commission 1 t. Although its recommenda- 
tions are not binding, the White House has had suff t ition from both sides 
to believe that a settlement will be reached in the ne that closely follows the 


commiussion’s suggestions 


One of the first Project Beacon report recommendations to come under fire is the 
one suggesting establishment of a new Controlled Vis Rules (CVR) category for 
pilots without instrument ratings. Critics claim this ' pose an additional burden 
on the traffic controller by requiring him to keep t of current weather condi- 
tions so he won't assign CVR pilots to altitudes w! might encounter instru- 


ment conditions, even briefly 


U. S. is describing the four McDonnell RF-101 reconnaissance aircraft that have 
been flying from Saigon’s international airport since Oct. 22 “an acrobatic team.” 
The U. S. embassv in Saigon said thev came there f ition of South Vietnam s 
National Dav Oct. 26, which was canceled, and st log some filving time.” 
Saigon sources say thev are flying photo recon missio1 r Vietnam, Laos and Can 
bodia. Meanwhile, Douglas C-124 Globemasters ha livering cargoes of small 
arms, vehicles, electronic equipment and armed “all- helicopters. The South 
Vietnamese air force is now flying four Douglas B-2 where before it had only 


transports and Douglas AD-6 attack bombers 


Logistics Management Institute, publicly heralded new research organization 
for improving Defense Department procurement policies is being counted on to 
stav ahead of congressional committee and Gener : nting Office investigators 
by spotting anv irregularities first so they can be correct before they become cele- 
brated causes. 


Amy's Field Army Ballistic Missile Defense System (FABMIDS) program is 
under review by Dr. Harold Brown, director of defi rch and engineering, fol- 
lowing completion of Phase I studies by five contract Army is undecided whether 
to proceed with the heavier, more sophisticated syst sed by General Electric 
or the less complex system proposed by four other ¢ tors. If the lighter svstem 
is adopted, Raytheon is considered the most likely v f the Phase II development 
contract. 


The flood of criticism of the number, frequency and length of technical society 
meetings and the practice of scheduling as many as six sessions at once is having an 
effect on at least one organization. From now on the A in Rocket Societv will 
limit its semi-annual mecting to a single theme and \ le one session at a time, 
with a recognized expert in a particular field deliv er-all paper and other 
contributors delivering shorter ones. ARS is even t t ike sure the auditorium 
seats are comfortable enough to keep listeners there t] the whole meeting. Until 
now, the semi-annual meeting has been a smaller vers f t nnual meeting, covering 
a whole range of disciplines. The 1962 session, sched for Cleveland next June, will 


deal only with lunar exploration 


Northeast Airlines’ financial plight (see p. 39) has recalled Civil Aeronautics Board 
Chairman Alan Boyd's answer to a question after his recent speech on fares and mergers 
(AW Nov. 6, p. 37). He said the Board would h t reluctance to see a carrier 
go into receivership—a term he used as more accurate t inkruptev. Bovd said his 
speech, which proposed an ideal of two carriers t id specified the need for 
capital strength to support airline operations, was n directed at the North 
east situation. The Florida market, he said, is an e: 1 market large enough to 
support more than two carriers 

Dr. Dale Smith, a former Air Force veterinarian and one of the first military officers 
to be assigned to National Aeronautics and Space Administration, will become deputy 
director of NASA’s Life Sciences Laboratory at Ame h Center on Dec. 1. He 
resigned from USAF early this vear to become a pert t NASA emplove 


Chairman John E. Moss of the House Government Information Subcomunittee, 


decrying the use of gobbledygook in government, sa t to a bureaucrat the word 


“program” means “‘any assignment that requires more t telephone call to settle.” 
—Washington Staff 
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Defense to Emphasize Incentive Contracts 


Civilian chiefs ready to insist on reward-or-penalty 


approach to cut costs, improve quality of weapons. 


By George C. Wilson 


Washington—Defense Department has moved beyond the general study 
stage and is now ready to write a wide variety of incentive-penalty contracts 
with industry in the belief that they will cut costs and improve the quality of 


weapon systems. 


his decision will revolutionize traditional defense-industry relationships 
at the bargaining table by shifting the emphasis from initial cost estimates 
to means for measuring and rewarding the contractor's performance. This new 
emphasis also is certain to prompt industry to provide better quality control. 


Industry itself has participated in De- 
fense studies of incentive contracts, and 
although there are numerous problems 
to solve, industry appears willing to try 
the incentive approach. Less certain is 
how Congress will react to wider use of 
these contracts and whether the renego 
tiation board will refrain from taking 
away the bigger profits. 

[The House Armed Services Commit 
tee long has been wary of the incentive 
contracts that Defense Department has 
tried so far. A committee staff member 
who investigated this type of contract 
in 1959 said last week: “I’m not saving 
incentive contracts are not workable, 
but so far thev have not worked.” The 
House Armed Service Special Investiga 
tions Subcommittee is expected to in- 
vestigate some of the new 
contracts after thev are negotiated. 

Thomas D. Morris, assistant secretary 
of defense for installations and logistics, 
told Aviation WEEK that 
skepticism about incentive contracts in 
the past will not deter efforts to broaden 


incentive 


Congress’ 


their use. “Our clear objective’’ is to 
develop the case for incentive contracts 
ind then “let the facts speak for them 
selves,” Morris said 
The Air Force and Navy will move 
faster than the Army in broadening the 
use of incentive contracts, primarily be 
had more experience 
But Paul R. Ignatius, 
ssistant secretarv of the ; 


Army for in 


iuse thev have 
with this tvpe 





Alternate LOH Engine 


Washington—Army plans to request 


proposals next month for an alternate 
engine for its light observation helicopter 


(LOH). 


about 250 eshp., is being used in the 15 


Allison T63 engine, developing 


LOH vehicles now being built for a two 
Bell, Hiller and 


Hughes are building five each for the 


year test program. 
tests. Contractors at an Army briefing 
last week included AiResearch, Boeing, 
Continental, Canadian Pratt & Whitney, 
Lycoming and Allison. 











26 


stallations and logistics, said this does 
not mean the Army will continue to shy 
awav from incentive contracts. “It’s 
either a good idea or it isn’t,” he said. 
‘My own personal view is that we can 
and should widen the use of perform- 
ance incentives.” 

Until now the Army had made little 
use of incentive type contracts. Igna 
tius said this stemmed from the “sin- 
cere conviction” of procurement officials 
that reimbursable and other types of 
contracts were preferable. Now, he 
said, those policies will be reappraised 
and the Armv will make maximum use 
of firm fixed-price contracts in licu of 
cost-plus-fixed-fee types as well as ex 
ploring wavs to use incentive contracts. 

Joseph S. Imire, assistant secretary 
of the Air Force for materiel, said in 
dustry had “complained all these vears”’ 
that it needed to make more profit on 
Air Force contracts, but had vet to pro 
pose a specific contract formula for 
accomplishing this, even though it had 
been invited to do so. The message for 
industry, he said, is: “Get with it.” 
stressed that the challenge in 
ontract formula is “mat 
ving industry’s proposal (for providing 

incentive) with Air Force’s objec 
tives of reliability We've 
got to have more reliabilitv.”. He urged 
companies interested in Air Force pro 
posals to offer their own formulas for 
putting into the 
tract 

Similarly, Vice Adm. G. I’. Beardsley, 
chief of the Office of Naval Materiel, 
said his procurement officers have been 
told to be industry pro 
posals for incentive contracts. A recent 
directive over his name states that. it 
is Navy policy “to support the principl« 
of higher profits for superior contractor 
and 
this principle requires reduced rewards 
for poor and 


Imiric 
working out 


more 


ind cost 


more imcentive con 


receptive to 


performance lower costs, provided 


performance CXCeSs1Vv¢ 
costs 

It also said it is Navy policy ‘“‘to en 
courage increased use of firm fixed-pric« 


contracts, incentive contracts and other 
forward pricing procedures, and to dis- 
courage the use of cost-reimbursement 
type contracts and other forms of retro- 
active pricing.” Incentive provisions, the 
directive said, mav be based on cost, 
performance, reliability, quality and de- 
livery of the product. 

Right now, Adm. Beardsley said, the 
Navy is trving to develop an incentive 
contract for “‘a big missile system.” The 
key problem, he said, is devising wavs 
of measuring performance. A possibility, 
he said, is to measure performance 
from three standpoints of equal weight: 
cost, performance of the weapon and 
reliability of its svstems. 

Morris, who is overseeing the over- 
haul of contracting policies of all three 
services, readily admits that measuring 
performance is no easy task. But he 
cites figures to explain why he feels the 
Defense Department must trv new con- 
tracting methods. 

Basicallv, the figures show that use 
of the cost-reimbursement contracts has 
doubled between Fiscal 1952 and Fiscal! 
1961, while the use of the fixed-price 
contract has almost halved. Signifi- 
cantly, the use of incentive contracts has 
remained almost the same in the 10- 
vear period. Morris and other top policy 
makers feel the cost-plus-fixed-fee con- 
tracts are undesirable because the con 
tractor is paid without any regard to the 
quality of his work. Thev hope to limit 
contracts. largely to research 
projects. 

The dollar value of Defense Depart 
ment contracts was apportioned this 
wav between Fiscal 1952 and 1961 


thes« 


FY 1952 FY 1961 
Fixed Price Percentages 
Firm »¢ 91.5 
Redeterminable 885 10.5 
Incentive 1 


Escala 


1 
4.7 


‘ 
7.9 


surseme! 





French Consider C-130 

Washington—French Minis- 
try has started negotiations with the U.S. 
Air Force to purchase approximately 18 
Lockheed C-130 
Minister Pierre Messmen, who will visit 
Washington later this month, said in 
National debate that the 
French are the C-130 to 
“honor commitments on Berlin.” 


Defense 


transports. Defense 


Assembly 
interested in 


Objection to the purchase has been 
made by the French airframe industry, 
but U.S. sources indicate the objection 
has been overcome. 
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Hoffa at Sikorsky 
Industrial Division of the Teamsters 
union, supported with a personal appear- 
ance by its leader, James Hoffa, is seek- 
ing to become bargaining agent for Si- 
korsky Aircraft’s 5,000 hourly employes. 
4 National Relations Board 
election Nov. 29 will determine whether 


Labor 


the hourly employes want representation 
by the Teamsters, by the Independent 
Aircraft Guild, or no union. 

The Guild was organized after the 
United Auto Workers 
certified as bargaining agent last year fol- 
lowing a protracted strike. It succeeded 
in obtaining 30% membership of em- 
ployes required to request an NLRB elec- 
tion. Opponents of the Guild charge that 


union was de- 


it is a company union. 

Teamsters also have shown interest in 
moving into Lockheed-Marietta, 
Hoffa invited key employes to a meeting 
there last There have been 


meetings since (AW Aug. 21, p. 34). 


and 


summer. 











Subtracting the incentive-tvpe con- 
tracts in’ both shows that 
the percentage of fixed-price contracts 
declined from 70.1% to 46.7% be- 
tween Fiscal 1952 and 1961 while cost- 
reimbursement tvpes rose from 17.9% 
to 38.9% in the same period. Incentive 
contracts in both categories rose from 
12% to 14.4% between Fiscal 1952 and 
1961 

Philosophicallvy, Morris is convinced 
that wider use of incentive contracts will 
save monev and give Defense better 
products because “over the long run, a 
company’s incentive to earn more is 
the keystone of its effort to produce 
better products at lower prices. When 
its incentive is depressed, the drive to 
achieve more economical production is 
weakened and ultimately we are the 
losers.” 

He favors a wider range of profits 
under existing incentive contracts as 
well as fuller use of them and develop- 
ment of new formulas. 

On_ cost-plus-incentive-fee contracts, 
he feels profits should range all the 
way up to the 15% maximum instead 
of the present range of from 4.5% to 
9%. On fixed-price-incentive contracts, 
he feels the government-industry split 
on money saved should be increased 
from the usual 80-20% or 75-25% to 
as much as a 50-50 ratio. 

One idea—and Morris stresses it is 
still just an idea—for a new type of 
incentive contract is to let an inde- 
pendent board appraise the contractor's 
finished work and decide what the 
percentage of profit should be. This 
range, Morris said, could be from —5% 
to +15%. 

Industry itself is studying new types 
of incentive contracts. The National 
Security Industrial Assn. has appointed 
a committee to do this, comprised of 


Categories, 


S. W. Cable, secretary of Camloc 
Fastener Corp., G. W. Frost, account- 
ing specialist for General Electric Co. 
and J. J. O’Neil of Cornell Aeronautical 
Laboratory. 

George F. Metcalf, a General Elec- 
tric regional vice president for Wash- 
ington Defense activities, studied in- 
centive contracts for the Aerospace In- 
dustrics Assn. He said an _ intensive 
analysis of the incentive contracts GE. 
had negotiated with the Air Force for 
space re-entry vehicles indicated that 
performance incentives “offers some 
real promise” in the research and de- 
velopment field. He said GE feels 
such performance incentives promote 
efficiency within industrv, cut costs and 
give Defense higher quality weapons 
Metcalf was scheduled to discuss the 
results of his contract analvsis with 
Defense Department officials last week. 

The decision to broaden the use of 
incentive contracts, Morris said, is the 
result of the Kennedy Administration’s 
“new team taking a fresh look.”’ Som« 
Pentagon officials predict savings of up 
to $200 million a vear 

Secretary of Defense Robert S. Mc- 
Namara launched the Pentagon’s econ- 
omv drive and is giving it continuing 
attention He told the National 
Securitv Industrial Assn. last June that 
both Defense and industrv “must pay 
a good deal more attention to the re 
lationships between costs and benefits.” 

At the time, McNamara and 
other top Defense officials have pledged 
to revise and simplify their own pro 


Same 


cedures in order to help save mone 
For example, thev have promised to 
minimize the number of changes in 
a weapon development _ is 
under way, 

Defense Department's recently estab 
lished Logistics Management Institute 
will analvze the Pentagon’s buying 
practices and recommend improve 
ments. One of its first studies was in 
procurement of aeronautical spare parts 
On the basis of LMI’s recommenda 
tions, Morris plans to double the per 
centage of aeronautical spare parts pur 
chased through competitive bidding 
from 15% to 30% 

Morris said Defense spends about 
$1.2 billion on aeronautical spare parts 
each vear. About 7,500 of the 300,000 
different line items purchased account 
for 70% to 75% of all the dollars 
spent for these spares. Morris said 
Defense is studving which of these 
7,500 items can be bought by com 
petitive bidding. The new policy for 
buying spares will be partially in op 
eration by Jan. 1, he said. Another 
change will be to keep closer track of 
the supply of aeronautical spares so 
they can be purchased through com- 
petitive bidding, rather than reordered 
automatically from the previous sup- 
plier. 


once its 
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RL-10 Engine Passes 
Preliminary Testing 
Washington—Pratt & Whitney RL- 
10 hyd n-fuecled engine has success- 
fully ted its preliminary flight 
rating test in a five-day series of 20 


firings at the firm’s 


lemonstration 
lor center in West 


orl pment 


] 
il; 


4 
I 
I 


the test indicates that the 
rcome its serious devel- 
ms which have delaved 
ntaur program a year be- 
ginal schedule (AW Oct. 23, 
ter of two RL-10 engines 
the General Dvynamics/ 
Centaur stage, which is 
¢ flight tested in Januarv. 

f six RL-10 engines also 

» the second stage of the 
nfiguration, and a live 
turn will be test flown in 
rn development launch 

». 30) 
Whitney and the National 
nd Space Administration 
lized the engine designa- 
Previously, it was called 
mmpany said that during 
engine consistently pro- 
15,000 Ib. thrust. Theo- 
energy hvydrogen- 
combination has a 


high 
llant 
ipproaching +400 sec 
Whitnev has delivered 12 en- 
her testing to USAF Sys- 
ind’s Edwards Rocket Test 
NASA’s Lewis Research 
i] Dvnamics/ Astronautics 
which will build the 
stage 
development program, 
static fired more than 
ith total firing time of 
Current static 
70 each month at West 


1 O00) sec. 





Radioisotopic Fuel 


Radioisotopic fuel capsules containing 
1ounts of plutonium 239 are be- 
heat at the 
Energy Nevada 
n experiments to gather data 


small 
extreme 
Commission’s 


ing jected to 
Atom 

test site 
tor the 


whicl 


lesign of isotope power units 
m survive launch pad accidents, 
d impacts and burn up during 
1f the atmosphere. Experiments 
determine behavior of nuclear 
material which might be released in the 
atmosphere in the event of melting (AW 
Aug. 7. p They are being con- 
ducted by General Dynamics/Ft. Worth 
under an Air Force contract. The cap- 
sules were made by the Martin Co.’s 
Nuclear Division and loaded with plu- 
tonium 239 at the AEC’s Mound Lab- 
Miamisburg, Ohio. 


oe 
>>). 





oratory 











Defense Assuming Right to License 
Communications Satellite Devices 


By Katherine Johnsen 


Washington—Defense Department— 
at the direction of the White House— 
is assuming the right to license to pri 
vate organizations all developments 
under programs related to communica- 
tions satellites, including the Army’s 
comprehensive Advent program. 

A provision patterned after the patent 
provisions included in contracts of Na 
tional Aeronautics and Space Adminis- 
tration, and specifically after the so 
called “no rights” provision of the 
NASA contract with American Tele 
phone & Telegraph Co. for develop 
ment of a communications satellite, 
will be included in all existing as well 
as future Defense Department contracts 
which, “with reasonable imagination,” 
have a relation to communications satel 
lites. This includes boosters, and prob 
ably propellants, although the demarca 
tion line has not been firmly drawn. 

Armv’s Signal Corps already is in 
cluding the provision in two new Ad 
vent contracts now being negotiated 
Service contracting officers last week 
received written instructions from the 
Office of the Secretary of Defense on 
the inclusion of the provision in all 
existing aud future contracts. Prime 
contractors will be required to include 
the provision in all subcontracts. 

The main objective of the move is to 
assure that if the Administration decides 
in favor of a private organization to es 
tablish, own and operate a world-wide 
commercial space communications sys 
tem, all technological developments will 
be at its command. 

Phe new licensing provision will placc 
the government in a position to turn 
over all the technological know-how for 
use by the new private organization. In 
his policy statement (AW July 31, p 
25), the President said that “private 
ownership and operation of the U.S 
portion of the system is favored” pro- 
vided that numerous public interest re 
quirements are met. 

The move is also being interpreted 
as a first and major step in bringing 
Defense Department’s patent policy, 
which grants industr com 
mercial and foreign licensing rights, into 
line with those of NASA, Atomic 
Energy Commission, and other govern 
ment agencies, which now retain by 
law the nghts for private licensing. 

Members of Congress who favor gov 
emment retention of all patent rights 
on all inventions under government con 
tracts, and have ineftectively fought 
Defense’s policy for years, have recently 
used the communications satellite pro 


exclusive 


28 


gram in an effort to push their case. 

At hearings of the Senate Small Busi 
ness Monopoly Subcommittee _ last 
August, Chairman Russell Long (D.- 
La.) singled out Army’s Advent contract 
with the Bendix Corp. as an instance 
in which a corporation, because of its 
exclusive commercial patent rights, 
could block development of the com- 
munications satellite svstem—or dictate 
terms to its private management (AW 
Aug. 7, p. 26). 

Dr. Edward C. Welsh, executive sec- 
retary of the National Aeronautics and 
Space Council, told Aviarion WEEK 
that the fact that Defense at this point 
is restricting its new patent policy to 
the space communications field “does 
not mean that it will not be extended 
to the entire space field.” 

Welsh sees no significant difference 
between the new Defense patent pro- 
vision and the provision in the AT&T- 


NASA contract. Under the _ latter, 


NASA would have commercial rights 
to all AT&T inventions, while under 
the new Defense provision, the depart 
ment reserves the rights only to those 
inventions related to the communice 
tions satellite field. As a practical propo 
sition, however, if AT&T were to 
develop a new process for soap manu 
facture, for example, the space agency 
would waive its rights, according to 
Welsh. 

A Defense Department spokesman 
reported “some signs of unwillingness 
on the part of industry” to accept the 
new licensing provision, but said: “We 
Contracts im 
can be cut 


are in the driver’s seat. 
which it is not included 
off.” 

The new provision states that in addr 
tion to the patent license to the gov- 
ernment, the contractor grants the 
government “the right to grant sub 
licenses to others . . . for the practice 
of any subject invention throughout the 
world in the design, development, 
manufacture, operation, maintenance 


and testing of communications satellite 
systems, and of equipment, compo 
transmitting 


nents, ground tracking, 
and receiving facilities. 


Comsat Plan Is Backed by Firm 


Washington—General Telephone & 
Electronics Corp. last week endorsed 
the plan for development and opera 
tion of a commercial communications 
satellite svstem by a non-profit company 
composed of users of the svstem—pro 
viding that GT&E be permitted to par- 
ticipate in the company at the outset. 

In a brief filed with the Federal Com 
munications Commission, GT&E. said 
it is prepared to make an initial invest 
ment of ‘“‘at least $500,000” in the com 
pany and wants the opportunity to make 
later additional investments. GT&E’s 
brief was the only one received bv the 
I’'CC by late last week. 

GT&E had vigorously protested ex- 
clusion from the ad hoc committee of 
10 international common carriers, ap 
pointed by the FCC, which drew up 
the plan. 

In its brief, GT&E said that ‘‘on the 
whole the plan of organization and 
operation proposed by the committee, 
with but slight modification, provides 
1 basis upon which the development of 
in operable commercial communica 
tions satellite system may proceed with 
out the need for government subsidy 
or government operation.” 

Although less skeptical than Admin 
testimony before 
subcommittec 
D.-La.) 


noted 


istration witnesses in 
the Senate monopoly 
headed by Sen. Russell Long 
AW Nov 13, Pp 26), a a 
that “implementation of the plan 
would involve the resolution of numet 
ous technological, regulatory, economic 


AVIATION WEEK and 


and operational matters on which the 
report sheds no light.” 

Under the ad hoc committee plan 
(AW Oct. 23, p. 28), carriers certified 
by FCC to use the satellite svstem, and 
which make an investment of $500,000 
or more in the non-profit company, 
would have two members on the board 
of directors. In addition, there would 
be three public directors appointed by 
the President, and carriers using the sys 
tem but not investing in it would be 
entitled collectively to one director. 

Companies prepared to make the 
$500,000 or more investment are: 
American Telephone & Telegraph Co.; 
International Telephone and Telegraph 
Co, through its two affiliates, American 
Cable & Radio Corp. and Radio Corp. 
of Puerto Rico; Hawaiian ‘Telephone 
Co.; and possibly Western Union 
Telegraph Co. and RCA. 

GT&E supported the minority pro- 
posal of Western Union that the owner 
ship of ground stations—as well as satel- 
lites—be placed under the same man 
agement. “Individual ownership of the 
ground stations would be costlv, may be 
wasteful of frequency spectrum and may 
create interference and operational prob 
lems which far outweigh the supposed 
benefits to be derived,” GT&E. said. 

GT&E_ rejected Western Union's 
proposal that the satellite svstem be de 
veloped and operated by a public stock 
corporation, with ownership open to all 
carriers, aerospace companies, equip- 
ment manufacturers and the public. 


SPACE TECHNOLOGY, November 20, 1961 





IN IONIZED AIR FLOW of 35,000 fps., a 2.5-in. dia. model spacecraft, mounted at a small angle of attack, glows white-hot in a shock 
tube tunnel at General Electric’s Missile and Space Vehicle Dept. The tunnel, modified by the 
the end of the tube, is used for radiative heat transfer tests. Smaller models were placed insid« 

tests and GE/MSVD found that heating loads on re-entering spacecraft, traveling at superorbita 


than had been estimated previously because of the ionization of the air. 


Note aerodynamic tab (top 


GE Tests Raise Estimates of Heat 
Space Vehicles Face in Re-entry 


Philadelphia—Shock tube tests of air, 
ionized at flow velocities of up to 40,000 
fps. at simulated altitudes of 10 to 20 
mi., have indicated that manned spacc¢ 
vehicles as Apollo—traveling at 
superorbital speeds may encounter con 
vective heating loads 2.5 times greatet 
than had been estimated previously 

lests, conducted by General Elec 
tric’s Missile and Space Vehicle Dept 
with company funds to verify a theory 
developed under from the 
National Aeronautics Space Ad 
ministration, showed that as the flight 
increases during 1 


such 


contract 
ind 
speed of a vehicle 
entrv, there is a rapid rise in both the 
ionized content of a given volume of 
ur flowing over the vehicle th« 
thermal conductivity of this ionized 
component 

GE MSVD that 
the ionized component of au 
over a ballistic missile nose cone 
than 1.0%, hvpervelocitv flight in 
creases this figure to about 13°‘ 

CT'wo GE MSVD scientists, Dr. Sin 
clair M. Scala, who did the theoretical 
study, and Dr. Walter R. Warren, who 
conducted the shock tube tests, 
that convective heat transfer rates 
the heat transferred to the surface of 
a body the boundary laver of a 
hot gas—will be considerablv highet 
than had from th« 
extrapolation of nose cone data 
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AEC, Air Force Facing Showdown 
On Development, Control of Spur 


Atomic Energy Commission and the 
Air Force are heading for a showdown 
over which will run the Spur (Space 
Power Unit Reactor) program, possibly 
with development contracts for the sys- 
tem staked on the result. 

Limited AEC funding is expected bv 
the first of the year for the reactor, the 
pacing item in the Spur program. The 
Atomic Energy Act makes it illegal for 
development of the reactor to begin 
without AEC funds and _ supervision, 
and AEC mav want to assign this devel 
opment to Pratt & Whitney Aircraft 
rather than to Aerojet-General’s Nu- 
cleonics Division, which is subcontrac- 
tor on present USAF study contracts 
(AW Sept. 4, p. 56; Oct. 30, p. 29). 

Pratt & Whitney is performing high 
temperature reactor work under AEC 
contract. Air Force funding of Pratt & 
Whitney's indirect nuclear air- 
craft engine was dropped by the Ken- 
nedy Administration earlier this vear. 
\EC mav be interested in developing 
the Spur reactor to higher power levels 
than planned by USAF. 

To date, Spur has been conducted 
as a study program but that phase of 
it is about ended and little more can be 
iccomplished without starting full-scale 
development work. 

Study contract team is headed by 
AiResearch Division of Garrett Corp. 
as prime contractor with the responsi- 
bility for svstem dynamics including 
turbomachinery, pumps, radiator-con- 
densers, and boilers. Other main sub 
contractors are Westinghouse Electric 
Corp studving a. ¢ gencrator design 
and Battelle Memorial Institute study- 
ing fuel and materials. 

Original program planning antici- 
pated that after completion of the study 
phase, the program would be split into 
coordinated parallel development of the 
dynamic systems under Air Force con- 
tracts and the reactor under AEC con- 
tracts. The two programs would then 
be reunited when components are int 
grated in space vehicles 

Members of the studv contract team 
are concerned that when AEC steps 
into the program, other svstem ele- 
ments, perhaps the entire program, will 
be assigned to Pratt & Whitnev instead 
of Aerojet. Thev believe Acrojet has 
established a good selling point in the 
study phase but fear the AEC mav tr 
to capitalize on the existing investment 
in Pratt & Whitnev. 

Engineers argue that there would be 
no advantage in scheduling or costs 
since neither company has actually 
built a uranium carbide-fueled, fast re- 
actor of the tvpe planned for Spur. 
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Two or three years of full-scale devel- 
opment will be needed before enough 
is known about the Spur system to be- 
gin detailed mission planning. Since 
the Saturn booster system will be avail- 
able by 1965, Spur contractors are urg- 
ing that a start be made on the big 300- 
350 kw. space power system to intro- 
duce it in service as soon after that as 
possible. Under present program plan- 
ning, with hypothetical funding levels, 
Spur could not be ready for service be- 
fore late 1968 or early 1969 even if full 
scale development began immediately. 
To meet that delivery date after a de- 
laved start will call for funding levels 
much higher than those hypothesized. 

If AEC does take a positive step to 
support the program before the end of 
the vear, company officials agree it 
would probably be of limited scope. 
They believe new obligational authority 
in the next fiscal vear will be needed 
to maintain planned schedules. 


LTV $13-Million Loss 
Caused by Writeoffs 


Dallas, Tex.—Loss of $13,328,000 on 
sales of $43,725,100 has been recorded 
by Ling-Temco-Vought, Inc., for the 
third quarter ended Sept. 30, after pro- 
viding for writeoffs of $13,039,000. 

Large writeoff was attributed bv com- 
pany’s officers to development of com- 
patible management and _ operating 
practices and policies for LTV follow- 
ing the combination of Chance Vought 
and Ling-Temco and the decision to 
make this adjustment in third quarter, 
with the result that no further unusual 
writeoffs are expected in the 
quarter. An improving profit trend is 
expected in 1962 and thereafter 

Phird-quarter writeoffs included: 
Initial development costs, tooling and 
start-up costs of new products. 

e Accumulated research and develop- 
ment costs. 

e Re-statement of inventory 
reflect anticipated losses on certain pro- 
duction contracts. 

e Fstablishing a_ reserve 
possible future losses on sale or disposi- 


values to 


necessarv for 


tion of assets 
e Expenses incurred in defense of legal 
action by the Justice Dept attempting 
to restrain the mevger of Chance 
Vought and Ling-Temco 

Net operating loss of $12.5 million 
was also reported by LTV for the nine 
months period on sales of $114,572,000 
compared with earnings of $2,699,000 
on sales of $134,531,000 for the same 
period in 1960. The 1961 operating re- 


fourth, 


sults include Chance Vought and sub- 
sidiaries for the month of September 
only, and the 1960 results are based 
on the same comparison. Of this loss, 
some $1.7 million will be applied 
against prior years’ taxable earnings, 
generating a cash refund of $800,000 
on taxes paid in this period. In addi- 
tion, this leaves LTV with a loss carry- 
forward of $10.9 million available for 
reducing future tax liabilities, the com- 
pany noted. 

In another report to stockholders, 
General Dynamics Corp. said that third 
quarter gross earnings of $13,684,000 
would not be shown as profit or loss be- 
cause that amount had been set aside 
as a partial provision for ‘anticipated 
additional losses” in the firm’s jet trans- 
port program. 

Board Chairman Frank Pace, Jr., said 
that the company’s .commercial jet 
transport problems still are not resolved, 
but added that “our technical people 
are working aggressively to complete 
the speed improvement program of the 
Convair 990.” 


New X-15 Windshield 
To Be Flight-Tested 


North American X-15 rocket research 
plane is tentatively scheduled to make 
its first flight this week with a new 
windshield modified to prevent shatter- 
ing under thermal stress. 

Specially designed double-pane wind- 
shield has shattered on two previous 
flights by USAF Maj. Robert M. White, 
one of which was his speed record flight 
of +,093 mph. Paul F. Bikle, chief of 
the NASA Flight Research Center at 
Edwards AIB, attributed the shattering 
to bolt stress produced by the different 
cooling rates of the window and _ its 
metal frame after the aerodynamic heat- 
ing of re-entry. The modified windshield 
will have expansion joints around the 
edges of the panels 

The shattered windshields have never 
disintegrated in flight to expose the 
pilot to the impact of ram air at high 
speed. The left windshield panel shat- 
tered in the first incident and the night 
one shattered in the second (AW Nov. 
13, p. 33). If both were to shatter in 
the same flight the pilot probably would 
not have enough visibility to land and 
would have to eject. The test of the 
modified panels will be made by NASA 
Test Pilot Joseph A. Walker. 

In White’s speed record flight, the 
maximum speed was reached at an alti- 
tude of 95,800 ft. Mach number was 
6.04. The top altitude reached was 
101,600 ft. The windshield cracked 
somewhere between 60,000 ft. and 
70,000 ft, after the maximum stresses 
of re-entry were already past. (See p. 
52 for details on the over-all X-15 pro- 
gram.) 
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Tri-Service VIOL 


Transport Photos ~ s YY 
Show Design Details / Me 


Ling-Temco-Vought/Rvan/Hiller ti VTOL transport, shown in 


above photo, has straight-in loading 


Wing of tri-service VTOL transport will be 67 ft. 6 in. long and will rotate through 100 deg. for vert 


General Electric 164-GE-6s are mounted below wing to reduce need for wing structural cutouts and eared for engine-out safety. 


ee - ———— 
ee ee a | ee 
t 
Propellers, including 8-ft. tail rotor, will be built by Hiller. Rotor provides longitudinal control in h state. Note folding fin. 
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NASA Studies Wider Rendezvous Concept 


By George Alexander 


Huntsville, Ala.—Broad concept of 
space operations that would make maxi- 
mum use of the rendezvous technique 
for a multitude of operational and sup- 
port missions, including the Apollo 
manned lunar landing flight, is being 
developed by the Marshall Space Flight 
Center here. 

The concept is called Orbital Launch 
Operations (OLO) and it is expected 
to get strong support because it is a de- 
tailed development of the rendezvous 
recommendations of the Golovin Com- 
mittee, which suggests this method for 
the Apollo lunar mission (AW Nov. 6, 
p. 26). OLO involves the techniques 
and economics not only of rendezvous, 
but also of docking, assembly in orbit, 
launch from orbit, in-space maintenance 
and repair, refueling, and permanently 
orbiting space stations. 

Ilerman Koelle, director of Marshall’s 
Future Projects Office, told AviaTIon 
Week that OLO is a highly flexible 
svstem that would establish a transpor- 
tation system between earth, space sta 
tions, satellites and moon, and would 
make orbit the jumping-off point for 
manned and unmanned spacecraft. 


Implementation of Plans 


Decision to develop OLO was made 
by Dr, Robert C. Seamans, Jr., 
ciate administrator of the National Aero- 
nautics and Space Administration. [m- 
plementation of plans which define 
areas of responsibility, assign tasks and 
allocate funds, will be completed in 
several months 

Both Koelle and Harry Ruppe, assist- 
ant director of the Future Projects Of- 
fice, said that the direct, one-shot ap- 
proach of achieving any given mission 

that is, using one launch vehicle to 
carry one entire payload to its destina 
tion—was inadequate when one consid- 
ered the great number of heavy and 
complex vehicles that the U.S. plans to 
send into space over the next decade. 
Both Marshall scientists contended that 
OLO is mandatory if maximum use is 
to be made of resources and money. 

‘A six-man vehicle to explore the 
planet Mars would require a payload 
of about 2 million Ib. in orbit,” Koelle 
said. To achieve this mission with the 
one-shot approach, he pointed out, 
would require a launch vehicle of ‘“‘tre- 
mendous size.” But by using the tech- 
niques of rendezvous and assembly of 
the vehicle in orbit, Koelle said that 
the mission could be achieved at con- 
siderably less cost and time. 

Koclle and Ruppe see OLO consist- 
ing of several modes: 

e Docking, where two or more self- 


asso 
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sustaining stages or parts of a station 
are placed in orbit by separate launch 
vehicles, rendezvoused and then joined 
to form a complete vehicle. For ve- 
hicles that would propel a spacecraft 
on a deep probe, it would be but a 
relatively simple task of assembling the 
self-sustaining units. 

e Fueling, where empty stages would 
be placed in orbit and there fueled by 
a tanker. 

e Maintenance, repair and checkout, 
where man will begin to perform func- 
tions in space that heretofore had been 
done only on earth by men or by auto 
mated equipment in space. 

e Launch, with vehicles traveling back 
and forth between the earth and space 
stations, between stations and satellites 
and between stations and a lunar base, 
on an almost routine shuttle basis. 
Deep-space exploratory probes, both 
manned and unmanned, would also be 
launched from either earth or lunar 
orbit. 

Ruppe said that Marshall and Chance 
Vought Corp., which is conducting a 
funded study (AW Oct. 2, p. 23) of 
potential OLO problems and _ possible 
solutions for MSFC, view man’s role 
as a repairman as at least equal in im- 
portance to the usually cited roles of 
pilot, observer and decision-maker. 

“It would be almost impossible,” 
Ruppe said, “to program some type of 
automatic repair equipment that could 
correct the variety of possible malfunc- 
tions that a man’s mind could.” 

James Carter, also of the Future 
Projects Office, said that MSFC was 
now in the process of determining the 
increased probability of success that 
man, rather than automatic equipment, 
added to the performance of a system. 
“It looks like it increases by at least 
a factor of two,” he said, ‘“‘based partly 
on our limited experience with man in 
space so far but mostly on our expe- 
rience with manned aircraft.”’ 

To assist man in the repair of space 
vehicles, stations and satellites, Ruppe 
said that there would be a requirement 
for an Orbit Support Launch Vehicle, 
whose payload capability would be 
equal to the weight of the heaviest 
critical part in any system. ‘““This may 
well be a requirement laid on the de 
signers of future systems,” Ruppe said. 
“After an analvsis of the failure rates 
of various subsystems, we may have to 
tell the ‘Look, don’t make 
this particular unit any heavier than 
1,000 Ib.’” 

Ruppe believes that these critical 
subsystems will have to be modularized 
and packaged in kits, to facilitate com- 
plete replacement if deemed necessary 
by the crew. 


designer 


As for the support launch vehicle 
itself, Ruppe said that it would have 
to be “unmanned, capable of automatic 
rendezvous and extremely reliable, be- 
cause we won't want to have to repair 
a repair vehicle.” Booster reliability 
also will have to be high, Ruppe added, 
because the nature of a malfunction— 
for example, in the life support system 
aboard a manned station—might de- 
mand prompt and immediate correc- 
tion and this requirement can be met 
only with a quick launch capability. 

Koelle, Ruppe and Carter feel that 
OLO will need a series of launch vehi- 
cles to accomplish a variety of missions. 
An Atlas Agena B, or possibly an Atlas 
Centaur, would be the smallest vehicle 
employed and would be used primarily 
for the Orbit Support Launch Vehicle 

Saturn C-] vehicle would be used for 
crew rotation from manned stations and 
to orbit additional crews to assist the 
launching of manned spacecraft for 
planetary and deep space probes. The 
Saturn C-4, which the Golovin Com- 
mittee has recommended as the vehicle 
best suited for rendezvous missions 
would serve as a flatbed truck to haul 
fuel and heavy structures into orbit. 

“The critical question of orbital 
launch operations,” Ruppe said, “‘is: 
how many support flights will be re- 
quired for one mission? If the answer 
is one, then you don’t have OLO but 
the direct approach. The other extreme, 
say 100, is uneconomical. Somewhere 
between 2 and 10 flights, then, seems 
more practical and even five may prove 
to be the upper limit.” 

For this reason, MSFC feels that the 
C-4 could be used to support only 
Apollo flights (aside from unmanned 
probes) and that Nova vehicles would 
have to be employed to orbit the very 
heavy weights required for manned 
planetary expeditions, such as the 2 
million Ib. required for the Mars trp. 


Launching of Probes 


Probes, both manned and unmanned, 
could be launched from orbit using 
high-energy upper stages such as the 
Saturn S-IV unit and the Centaur as- 
sembled to form an Orbital Launch 
Vehicle. Modifications, such as orbital 
fuel storage, meteoroid protection, atti 
tude control and position keeping, cn- 
vironmental control, engine restart and 
crew access areas for repair and main 
tenance, would have to be made to 
these stages as they now exist, Ruppe 
said, before thev could satisfy OLO 1 
quirements. 

“Ideally,” Ruppe said, “we would 
develop a second generation Orbital 
Launch Vehicle that might consist of 
spherical tanks that could be mounted 
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RVX-2A Nose Cone Failure Sequence 


June 11, 1957, was to evaluate G 


Heavily-instrumented RVX-2A nose cone experiment Nov. 10 
heat shield materials. In additior 


ended in failure 30 sec. after launch when the 
went out of control and was destroyed. Photo sequence shows the 
vehicle starting to pitch over (left), destruction by the range safety 
officer (center) and debris coming down into the Atlantic Ocean 
off Cape Canaveral. The 12-ft., 2,800-Ib. nose cone, visible in the 
center picture, was recovered Nov. 12 with the body of the dead on an 
experimental squirrel monkey in a 67-lb. environmental canister 
(AW Nov. 13, p. 25). The 1.25-lb. monkey was part of Project 
SPURT (small primate unrestrained test), designed to photograph 
an unrestrained monkey during about 25 min. of weightlessness, 
and 60 sec. of re-entry with loads up to 52g. 
the flight, which was the 100th Atlas launch since testing began 


on a lattice-tvpe structure. We could 
eliminate the weight of an airframe and 
just add that number of tanks necessary 
to perform the mission.” 

Koelle likened OLO to a municipal 
transportation system, with a combina 
tion of local and express buses that 
would link the earth to permanent spacc 
stations, space station with space sta 
tion or satellite, space station with lunar 
base, or simplv joined together in space 
to form a vehicle for deep space ex- 
ploration. “This would be in the 1970 
75 time span,” he said, “when there will 
be quite a bit of space trafhe and an 
orbital launch facility or orbital support 
facility will be needed to support it all.” 

In the most immediate future, the 
Marshall scientists see OLO being used 
in the rendezvous and assembly of the 
Apollo lunar landing mission. There arc 
several ways to do this, thev said: 

e Simple assembly of the manned mis 
sion and command module with the 
lunar propulsion module, each placed 
in orbit by a Saturn C-4 vehicle. Ren- 
dezvous, assembly and launch of the 
complete vehicle would be accom 
plished by the crew itself, without 
any other assistance. If this is the ap 
proach taken, MSFC feels that there is 


a strong possibility that the rendezvous 


Atlas E. vehicle 


loads. 
Primary purpose of 


would be performed in lunar—and not 
carth—orbit, because of the lesser veloci 
ties and gravitational forces encountered 
in the lunar region 
e@ Asser:bly with assistance, 
bv a d crew in an identical Apollo 
vehicle. This assist crew would bring 
the two elements of the lunar landing 
vehicle together in earth orbit, dock 
and unite them. The assist crew would 
service the lunar landing § space- 
craft and then return to earth at the 
time of launch. Koelle and Ruppe be 
lieve that assistance rendered 
to take as much strain as possible off 
the lunar landing crew 
e Assembly with assistance at an orbital 
launch facility, using an orbiting hangar 
to assemble and checkout the lunar 
landing spacecraft prior to launch. Con 
struction of such a permanent manned 
facilitv in orbit, the Marshall scientists 
believe, would onlv add to the 
plexitv of the over-all mission and in 
crease lead times; they therefore con 
sider it unlikely to be developed earh 
enough for use in Apollo's first phases 
A critical part of the rendezvous 
technique, Koelle, Ruppe and C 
said, is docking two units. “Any 
fer of energy, no matter how 
ene section bumps the other,” 
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All-Plastic Piper Nears First Flight 


Side-by-side two-place Piper PA-29 Papoose, constructed entirely of molded plastic honey- 
comb including main landing gear struts, is expected to start flight tests early in 1962 at 
the company’s Vero Beach, Fla., research and development center. Configuration, shown 
in model form, above, includes “‘slab”-type horizontal tail, cockpit canopy sliding rearward 
for entry and exit, one-piece full-span “flaperons” combining ailerons with flaps. Design 
is aimed at eventually replacing current high-wing fabric and tube steel Colt, uses the 
sume 108-hp. Lycoming engine, but performance is expected to be superior and price 


lower than Colt’s $4,995 
Papoose will be available to the public. 


Piper states that currently it does not know when the new 


Satellite Tests Gravity Stabilization 


Washington—Usce of the carth’s gravi 
tional field for stabilization of 
lites will be tested bv the ‘TRAC (Tran- 
it Research and Attitude Control) 
itellite which was launched into orbit 
Nov. 15 from Cape Canaveral, Fla., as 
the piggyback load on the Navy's navi 
tional satellite Transit IV-B 

Orienting one face toward the earth 

rmits concentration of ft1 
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Each of the satellites is +3 in 
ter and weighs about 200 Ib 
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sift in transmitting navi- 


so that 
spond t 
tional field in such 
red attitude of tl 
maintained 
To augment the mass 
} ft. boom made of bervllium coppet 
in, wide and 0.002 in. thick, whose 
normal tension causes it to form a tube 
long its longitudinal axis but is stored 
rolled along its transverse axis, will be 
deployed pointing away from the earth 
after about four davs. Until a command 
is given when TRAC is over a magnetic 
pole with its desired face pointed to 
ward the earth, the satellite will be 


vinmetrv, a 


stabilized along the ecarth’s magnetic 
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field by two magnets, which will then be 
switched off 
At the end of the boom is a canister 
containing an extremely fine diameter 
coil of beryllium copper embedded in 
biphenyl which will evaporate gradually, 
llowing the coil to deploy another 40 
to 60 ft. carrving a five pound weight 
n the end 
The boom itself would be sufficient 
to orient the desired face of the satellit« 
1 the earth, but pendulum-lik« 
oscillations would occur. The weight 
ind. spring coil, which furnishes a simall 
umount of friction, is 


towarc 


designed to 
dampen these oscillations 

If the experiment proves successful, 

principle could be applied to future 

equiring stabilization, elimi 

requirement for additional 

mentation devices and in- 

useful life of the packages 

IV-B will continue a num 

measurements, augmenting and 

g data obtained by Transit ITV-A 

confirmed that the earth’s equa 

tor is elliptical, with the longer axis 

measuring 1,000 ft. more than the short 

axis (AW Oct. 9, p. 33 lransit IV-B 

is partially powered by an Atomic En- 

ergy Commission-Martin Co. Snap ra 

dioisotope nuclear power supply, as was 

IV-A. Both IV-B and TRAC 
have solar cell power systems. 

[RAC also contains equipment to 


also 


measure three types of particles in 
space: protons, alpha particles and neu- 
trons. 

Perigee of the two satellites is 528 
naut. mi., apogee is 582 naut. mi., in- 
clination is 32.5 deg. and the orbital 
period is 105.8 min. Transit was devel- 
oped by Johns Hopkins University’s 
Applied Physics Laboratory for Navy’s 
Bureau of Weapons. The satellites 
were launched with a Thor-Able-Star 
by USAF’s Space Systems Division. 


Soviets Fail to Attend 
U.S. Weather Meeting 


Washington—Sovict Union has again 
rejected a U.S. overture for coopera- 
tion in space activities by a late refusal 
to send delegates to a 10-day interna- 
tional weather satellite workshop being 
held here by the Weather Bureau and 
NASA. 

The Soviet Embassy informed the 
State Department Nov. 14, the day 
after the workshop began, that Russian 
delegates would be unable to attend 
the workshop. In the same message, 
USSR requested transcripts of workshop 
proceedings, which the Weather Bureau 
said it will forward. 

U.S. scientists believed the workshop 
would be the first government-spon- 
sored space symposium to be attended 
by Soviet bloc representatives after 
Russia, Czechoslovakia and Poland for- 
mallv indicated that thev would be 
represented. Andrei A. Zolotukhin, 
director of the Soviet Hvdro-Meteoro- 
logical Service, cabled Dr. Francis W. 
Reichelderfer, US. Weather Bureau 
chief, on Oct. 20 designating three 
Soviet delegates, They were to be Vik- 
tor A. Bugavev, director of the Central 
l’orecasting Institute; Sergey N. 
vakov, of the USSR State Committee 
on Radio Electronics, and Vladimir D. 
Maslov, an interpreter and engineer in 
the Hydro-Meteorological Service 

Visas were requested by the Soviet 
I’mbassv for the three, and were granted 
Nov. 3. The Czech Academy of Sci- 
ences informed Dr. Reichelderfer Nov 
7 that Dr. Ladislav Krisky would attend, 
and the Polish Academy of Sciences 
wrote Aug. 31 that it would send an 
undesignated representative. However, 
neither country followed up by request 


I OS- 


ing visas. 

Soviet bloc delegates at quasi-official 
scientifi have consistently 
expressed willingness to cooperate in 
space programs, but this feeling has 
apparently not yet overcome the polit- 
ical hurdles to government sponsored 
activities, Unwillingness of Soviet Rus 
sia to take part in any international 
space activities has been consistently 
demonstrated in its refusal to take seri 
ously a United Nations Conference on 
the Peaceful Uses of Outer Space. 


meetings 
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U.S. Hope is Slim 
For 1961 Manned Orbit 


Washington—Specially-modified Atlas 
D launch vehicle scheduled to boost 
the Project Mercurv manned. orbital 
capsule was airlifted from San Diego 
to the Atlantic Missile Range last week 
end, but there is only a slim hope that 
the astronaut orbital can be 
flown before the end of the vear 

Manned orbital flight during 196] 
has been an important and often-stated 
target for Project Mercury, but the 
National Acronautics and Space Ad 
nunistration will not attempt it until a 
completely successful three-orbit Mer 
curv profile is flown with a chimpanzec 
passenger. The chimpanzee flight in 
Mercurv Atlas-5 (MA-5), scheduled for 
Nov. 14, has been delaved at least until 
Nov. 28 because of a leak in the hydro 
gen-peroxide reaction jct feed line. 

If NMLA-5 is successful, \EA-6 will be 
an astronaut flight. If anv scrious diffi 
culties arc encountered, MA-5 will be 
repeated cither with a chimpanzee or 
without a passenger. 

Exhaustive modifications been 
made for Project Mercurv in the stand 
ard Atlas D (AW Sept. 25, p. 96), and 
the sixth Mercury Atlas Was 
delivered from the General Dynamics 
\stronautics plant to Cape Canaveral in 
a Douglas C-133B aircraft 

Lack of a second Mercurn 
launch facilitv, however, means 
ercction of the mating 
checkout of the booster capsule combi 
nation and range checkout for MA-( 
must await launch of MA-5. If Pad 14 
is undamaged and all svstems check out 


mission 


have 


ve hicle 


Atlas 
that 


vehicle, and 


successfully, the MA-6 flight this vear 
is a possibility. During a heavy firing 
schedule in late 1959 and early 1960, 
eight Atlas missiles were launched at 
an average interval of 16 davs 

With a Mercury capsule pavload, 
however, the Atlas launch interval has 
never been less than 63 days 


Two New Commands 
Proposed for Army 
Washington—Arm\ 
formation of two new major commands, 
an mcrease m size Of 
and headquarters staff 
In recommendations to Secretarv of 
Defense Robert S. \icNama Amn 
Secretarv Elvis Stahr, Jr.. detailed plans 
to centralize all research ] 
ment—now spread among the Ordnanex 
Corps, Signal Corps, Surgeon General 


has proposed 


nother command 


auction 


ind deve yp 


and ‘Transportation Corps—in a Research 


and Matericl Command 

A Combat Developments 
would operationa 
ment, planning and doctrine now being 
the Continental Army 
(Conarc the Combat 
ort Ord 
headquarters at 
Monroe. Va... will manv of the 
training activitics now the tech 
nical corps and combat organizations 

The Research and Materiel Com 
mand responsibilities would encompass 
Army activitics which, in the Ai 
are split between the Systems Com 
mand and Logistics Command It 
would include procurement and 
agement of test, R&D, evaluation, 
ply and logistics for operational systems 


Command 
, 


combine develop- 
performed — by 
Command and 
Ixpermentation Center, | 

Conare, with Fort 
gain 


und 


| OTFCK 


man 


sup 





Washington—United Arab 
last week still had neither confirmed nor 
that it 
rocket. 


Republic 


denied reports has successfully 


launched its first The reports 
have stirred considerable excitement in 
Arab countries; in Isracl, which launched 
its first rocket last Julv 5 (AW July 24, 
p. 65); and in Germany, where the name 
of Dr. Eugen Saenger of the Stuttgart 
Jet Propulsion Institute has been linked 
with the United Arab Republic rocket 
efforts. 

The UAR embassy here said it has not 
even received replies from the govern- 
ment in Cairo on its queries regarding 
the reports. But the UAR government 
radio in Cairo broadcast, without signifi- 
cant comment, a report from a Lebanese 
newspaper article which indicated that a 
launching cccurred Nov. 8. It referred 
to “the the UAR 
successfully somewhere in 
I.gypt.” 

Dr. Saenger disclaimed anv connection 


UAR rocket but said 


rocket which most 


launched 


with a program, 





Arab Rocket Launch Controversy 


he delivered several lectures in Egypt 
Vhe Israeli radio, 


that Dr. 


Saenger took part in the program, re 


on the general subject. 
commenting on the reports 
called Nazi Germany’s V-2 rockets and 
said Cairo papers have published photo 
graphs of launch preparations and quote 
from “Dr. Muhammad Mudawwar, head 
of the rocket 
Egypt.” that Egypt could now manufac 
them 


missile and center in 


ture missiles and launch success 
fully into space. 

The Cairo radio in turn has quoted 
Istacli news dispatches which refer to a 
VAR “missile” with a range of 186-280 
mi., “which means that all Isracli towns 
will fall within their range.” 

Isracl is believed to have had help 
from rocket work. The 
UAR was trving to buy rockets from 
U.S. firms until the 
brought this fact to light in July. 
Congress attempted to force State De 


France in its 


launching 
Then 


Israeli 


partment to cancel export licenses for 
such purchases. 
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Amateur 


Hit 
PALA 


( 


Lock 
\ 


radio communications sat- 
flown piggvback on a Dis 
from Vandenberg AI'B 
the Air Force announced 
ynmunications package 
bv the Project Oscar 
13 p. 77) from com 
uted by a number of 
Project Oscar 
ceive on the a 
band. If 


tellite will constitute 


rater 
successfull 


} ictive comimunica- 


iv termed the launch of a 
missile from Pt 
l6a “100% su 
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» Nov 
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> furnish 
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ls intended t 
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: > - 
HICICS Recover 


7th or 34th orbit 
Bios I prob failed 
Argo D-S four-stage 
ecred sharply to the 
45 sec. after h 
te back-up rocket 
ule were on hand at Pt 


f f 


space 


launc 


ind 


nother attempt 


d-Georgia Division of Lock- 


Co. 18 preparing to open 
bh 


s subassemb 
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? 
plant in 


loton atomic device will be 
ground bv the U.S. in 
ier as part of the Vcla 

+ 


to develop methods 


lear explosions by meas 
Atomic 
nnounced 
‘ kiloton device 
und Dec. 10 ima rock 


de a pool of heat for 


sin the earth 
SSION also 


1 hve 


Nn 


Airlines has asked the Civil 
Board to suspend and in 
Tiger Line’s new cargo 
AW Oct p. +5), 
m expected savings from 

freighters. American 
would produce too low a 
d that according to press 
t “the 


cs WCTC based on 


komics of an operational 


rplane.”” (See p. 72 for 


ition 
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Critics Push IATA Organization Changes 


Small airlines, rebuffed at convention, press bid for 


stronger voice and an expanded executive committee. 


By L. L. Doty 


Sydney, Australia—Prospects for changes in the organizational pattern of 
the International Air Transport Assn. appear to be growing stronger as a 
result of an intensified drive by small airlines for greater representation within 


the association. 


Although the IATA executive committee successfully rebuffed organiza- 
tional revisions proposed at the annual general meeting here (AW Oct. 23, 
p. 33), and easily re-elected its own slate of candidates in a secret ballot, 
mounting internal criticism of IATA, as it is now constructed, is bringing 


the need for changes to a head. 


In addition, the sharp criticism by KLM’s 


V. H. L. Dubourcg (AW Oct. 30, p. 34) of proceedings at the IATA traffic 
conference, a major function in IATA affairs, brought a significant weakness 


in the association into the open. 

The executive committee anticipated 
that changes would be proposed and 
was prepared to deal with demands for 
a secret ballot, which the dissident air- 
lines hoped would give them represen- 
tation on the executive committec. 

In a private session prior to the gen- 
eral meeting, the executive committee 
devoted its full attention to balloting 
because of a fear that the “unpleasant 
atmosphere” of the Copenhagen meet- 
ing (AW Sept. 19, 1960, p. 40) would 
be recreated. Several proposals were 
made to stave off the secret ballot, in- 
cluding one that nominations should 
be submitted 90 davs in advance. 


Delaying Move 


However, it was decided that any 
such changes would require a revision 
of bylaws needing approval of the en- 
tire delegation. The final decision was 
to watch the proceedings carefully, and, 
if a change in voting procedures was 
forced, propose that the committee 
study the matter for formal considera- 
tion at the Dublin meeting next year. 

However, at the close of the private 
session, Pan American reassured com- 
mittee members and IATA staff mem- 
bers that the executive committee could 
retain its strength even in a secret bal- 
lot and could guide the voting. 

In the election, Richard Jackson, 
president of Seaboard World Airlines 
and only representative of the smaller 
carriers seeking a committee post, mus- 
tered but 15 votes out of a possible 60 

Despite the loss, Jackson’s supporters 
felt a victory had been gained by forc- 
ing a secret ballot on the meeting. T his 
accomplishment is considered by the 
group as a major step toward winning 
more representation at next year’s an- 


36 


nual meeting which will be in Dublin 

Basically, the smaller carriers want 
changes in four major areas: executive 
committee, trafic conferences, enforce- 
ment proceedings and IATA manage- 
ment of industry affairs during the long 
periods between conferences. ‘The 
group has no desire to oust major Car- 
riers from representation on the com- 
mittee, recognizing that these carriers 
are major contributors, both financially 
and in manpower provided for the vari- 
ous conferences. These carriers would 
like to see size of the committee in- 
creased from 18 to 20 members as a 
means of giving more airlines an oppor- 
tunity to participate in IATA manage- 
ment. It was noted that all specialized 
agencies of the United Nations, includ- 
ing the International Civil Aviation 
Organization, have increased the size of 
their executive bodies. 

The group also suggested that the 
committee membership include carriers 
representing all the major geographic 
areas of the world. Airlines in this cate- 
gory would serve for a term of one year. 

Airlines not included in either of 
these two classes would be given an op- 
portunity to serve one full three-vear 
term. Any vacancy occurring in any of 
these three groups would be replaced 
by a carrier in the same category 

It was also suggested that, in view of 
the fact that traffic conferences are now 
held once every two years instead of 
annually, the executive committee 
should assume greater responsibility in 
managing trafhe and tariff problems. 
Small carriers held that this could be 
accomplished with a larger and more 
representative committee. 

They also argued that working 
groups, serving IATA between confer- 


ences, should consist of senior person- 
nel with sufficient authority to make 
recommendations on major issues that 
could result in the director general or- 
dering a mail vote. Working groups 
would be empowered to make policy 
recommendations to conferences. 


Time Monopoly Charged 


The small carriers, in calling for 
changes, echoed Dubourcq’s criticism 
of the trafic conference. They accused 
large carriers of monopolizing the con- 
ference by consuming large amounts of 
time at the expense of other carriers by 
dickering among themselves on minor 
subjects. 

This was the heart of Dubourcq’s 
censure of the conference. He warned 
that “the problem we are faced with 
is not a matter that lends itself to de- 
bate: It cannot be dealt with bv a reso- 
lution. It is a matter of an attitude of 
mind, of perspective, of being pre- 
pared to sacrifice a short-term inter- 
es 

The small airlines showed special 
concern over the controversial enforce- 
ment issue. Throughout the meeting, 
fears were expressed that the IATA en- 
forcement system was breaking down, 
threatening the group’s prestige. 

Most carriers want stronger empha- 
sis On major violations, less on minor 
breaches. One proposal called for the 
appointment of a permanent commis- 
sioner in place of the present system of 
appointing airline officials to serve on a 
Breaches Commission. 

Under this plan, the commissioner 
would be responsible to the executive 
committee, with full authority to en- 
force conference resolutions. It was also 
recommended that members be required 
to furnish all records, including corpo- 
rate reports, on demand as a means of 
tightening enforcement. 

One criticism voiced by several dele- 
gates was “‘a lack of leadership” in the 
conduct of IATA affairs. ‘The criticism 
was not necessarily leveled at the direc- 
tor general, Sir William Hildred, who 
1S responsible to the executive commit- 
tee and serves IATA in its behalf. 

Hildred, on occasion, has openly 
contradicted the private beliefs of many 
influential members of IATA. For ex- 
ample, he repeated his demands for 
“low, low” fares despite the fact that 
many members feel the mounting losses 
the industry is now experiencing make 
any further reduction of rates imprac- 
ticable at this time. Dubourcq, in his 
report, questioned the wisdom of cut- 
ting fares at this time. 
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Number Accidents 
Total Fatal Passg. 
104 

29 
78 
26 
14] 
9 
27 
0 
0 
0 
1 
94 


1949 1 
1950 13 
1951 17 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
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Number Fatalities 


Notes: Supplemental statistics exclude propeller accidents to persons. 
as homicidal destruction of aircraft by passengers and all non-scheduled operations. 


Supplemental Air Carriers Passenger Operations 
(Civil and Military, 1949-1960) 


Revenue 
Passenger- 
Miles 
Crew Others Total (000) 
118 
29 
85 
29 
161 


581,708 1 
769,765 
1,069,497 
1,251,685 
1,256,911 
10 1,243,030 
31 1,395,682 
0 1,003, 261 
0 767 , 287 
0 1,152,988 
3 1,589, 997 
102 2,207,595 
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Passenger 
Fatality Rate 
Per 100 Million 
Passenger Miles 


87 
76 


Certificated route carrier statistics exclude these accidents as well 
Source: Civil Aeronautics Board 


U. S. certificated route air carriers 
all scheduled passenger service 
passenger fatality rate per 100 

million passenger miles 


04 
34 
34 
86 
46 
07 
62 
60 
21 
38 
71 
75 


29 
07 
21 
72 
93 
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Probes to Shape Status of Supplementals 


By David H. Hoffman 
Washington—Supplemental airlines, 
their safety record marred by two fatal 
crashes in the last three months, 
sweeping investigations by Congress, 
Civil Acronautics Board and Federal 
Aviation Agency 

Chairman Carl Vinson (D.-Ga.) of 
the House Armed Services Committec 
last week named a three-man subcom- 
mittee to investigate supplementals and 
all other airlines contracted to carr 
military personnel. Rep. Vinson said 
the investigation, which he hopes will 
be completed by January when Congress 
reconvencs, will go bevond recent air 
crashes and focus on such questions as 
the Defense Department’s method of 
awarding ait transportation contracts 
and on the ‘air worthiness” of the 
equipment used. Members of the sub 
committee are: Reps. Porter Hardy, Jr 
(D.-Va.), chairman; Danicl B. Brewster 
(D.-Md and James EF. Van Zandt 
(R.-Pa.). 

Although the in 
vestigate both supplementals and sched- 
uled airlines, the supplementals will 
have the most at stake because their 
future status may be decided next veat 
when Congress considers legislation cat 


from the last (AW 


subcommittee will 


ricd Ove! session 
Sept. 18, p. 45) 

Che joint CAB-FAA investigation 
will concentrate on the supplementals 
safetv record, financial status and busi 
less practices. CAB Chairman Alan §$ 
Bovd and FAA Administrator N. I 
Halabv told each of the 25 U.S. certifi- 
cated supplemental carriers to send 
representatives to Washington Dec. 15 
to meet with CAB, FAA and “other 
governmental agencies directly con 
cerned,” 

In an Im- 


obvious reference to the 
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face 


9 which 


perial Airlines crash of Nov 
to the 


killed 7 the telegran 
supplementals said 

“Recent events and the status of sup- 
plemental air carrier legislation have in 
dicated the necessity that both the CAB 
and the FAA be in a position to assurc 
that all standards of public convenience 
are being met and 


persons, 


and necessity to pro 
vide 
tees with detailed current 
relative to the operation of each supple 
mental air Bovd and Halaby 
said. 

The CAB-FAA 
been requested by 
Monronev (D.-Okla 
Senate’s aviation subcommittee, which 
will review the data collected bv the 
two agencics. John Bell Williams (D 
Miss.), chairman of the House trans 
portation subcommittee, warned 
that the results of the CAB-FAA probe 
to 
extending 


appropriate Congression il commit- 
information 


carricr,”” 
investigation had 


Sen, A. S. Mike 
chairman of th« 


} 
WSO 


TC-CNaAl ine 
th« 


mav force his committec 
the ot 
mental’s operating authority 

A Senate bill passed during the 
session of Congress would give the sup- 
operate under 
by an act 


on Mar. 14, 


wisdom suppl 


last 
plementals, which now 
temporary authorits 
of Congress that expires 
1962, permanent status as certificated 
carriers. The bill also would enable the 
supplementals, with CAB approval, to 
carry individually-ticketed — passengers 
between specified terminals and to fl 
scheduled routes for as 
90 davs peak — trafhic 


granted 


carriers’ 
during 


over 
long as 
periods 

Supplementals — generalh 
the Senate bill while opposing its House 
counterpart. The House bill, favored by 
the Air Transport Assn., would restrict 
somewhat the supplementals’ authority 
to fly individually-ticketed — passen 
gers. It also would give CAB authority 


¢ ndorse d 


1961 


to hat constitutes a charter 
operat vhereas the Senate bill con- 
tain definition of charter flights 
Ma ne officials feel that if the 
Senat becomes law, a travel agent 
could aircraft, schedule it on 
ind fill it with passengers 
not tative of any single group 
Curt \B rules prohibit this. 

I] Scnate commerce commit- 
vill meet next vear in an 
ge a compromise bill ac 
whole Congress 

the Imperial Airlines Lock- 

nstellation en route to Ft 

lumbia, S. C., has sharp- 

onal interest in supple- 

and 


in 


ad DaCk 
I 


practices onomics 
urlift procurement poli- 
rial Constellation, carrv- 
a crew of five, 
of 
attempting 
Richmond, 
engines in 
CAB 


be held 


Cc 


ruits and 
lled at an 
feet while 
landing at 
f its fou 
third losing power 
mn the crash will 
Nov. 2] 
ne’s captain and its fight 
ed; all others on board 
ckage. Preliminary CAB 
closed that most 
ited while trving to es 
Constellation’s cabin 
d been picked up, on an 
ticketed basis, at Newark 
Barre, Pa., and Baltimore, 


iltituds 


t died of 


ca] 
he 
ind 
INE. 
Md rial 


In t subsequently discovered 


known as Regina 
in these earlier 
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1\ olved 
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Airl 

nn idle 

* Crash 
May 
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it ‘Teterboro Airport, N. J., in 
that resulted in the death 
i« mber 
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Revenue 
Passenger 
Miles 
(000) 
1,251,685 
1,256,911 
1,242,224 
1,395,682 
1,004,052 
767,287 
1,152,988 
1,589,997 
2,143,971 
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Comparison of Operating Results 
In the Supplemental Airlines Industry 


Profit (or 
Loss) 


Operating 
Revenues 


Cargo 
Ton Miles 


($000) ($000) 
83,249 7,524 
70,028 (1,239) 
54.664 (2,755) 
76,824 4,329 
67,609 452 
50,454 (2,434) 
65,204 (3,621) 
76,180 (8,997) 
80,955 (4,756) 


89,196 
83,106 
73,004 








Wash., that killed 19 soldiers and two 
crew members. 

e Collapsed landing gcar on two aircraft, 
one at Aberdeen, S.D., in January, 1954, 
and one at Charleston, S.C., in Febru 
ary, 1955. 

© Unauthorized departure in a Curtiss 
C-46 with 30 Marines on board, which 
led FAA to fine the carrier $1,000 after 
it discovered one of the C-46’s two 
engines was short 20 gal. of oil 

Congressional demands for an inves- 
tigation of supplemental airline opera 
tions began to build after the crash of 
a President Airlines Douglas DC-6 at 
Shannon, Ireland, on Sept. 10 (AW 
Oct. 16, p. +5). Accident cost $3 lives 

Thus far this year supplemental air- 
lines have suffered three fatal crashes 
in which 151 passengers and crew 
members were killed. In 1960, sup 
plementals experienced two fatal ac- 
cidents that cost a total of 94 lives. 
In 1956, 1957 and 1958, thev had no 
fatal accidents, and in 1959, their rate 
of 0.06 fatalities per 100 million pas 
senger miles was better than ‘the 
scheduled air carriers’ rate of 0.71. 

CAB exercises two types of economic 
control over supplemental airlines. The 
first stems from the Board’s power 
to award, revoke or withhold the sup 

operating certificates or 
perform services not 
authorized by operating certificates 
CAB also requires the supplementals 
to file point-to-point tariffs listing rates 
charged by each airline between speci- 
fied city pairs. These tariffs are required 
for both charter flights and _ services 
offering seats to passengers on an in- 
dividually ticketed basis. The Board’s 
power to upon these tariffs is 
virtually unlimited. 

As a general rule, individually ticketed 
tariffs filed by the supplementals are 
lower than comparable tariffs quoted 
by the scheduled air carriers interested 
in obtaining this type of business. As 
a result, military transportation officers 
charged with procuring commercial 
airlift often contract with  supple- 


plementals’ 
exemptions to 


pass 


38 


mentals. Military Air Transport Serv- 
ice, under a Defense Department 
policy directive, cannot engage in ex- 
tensive personnel movements within 
continental U. S. 

Supplementals often schedule takeoff 
times to suit the military and frequently 
don’t require advance reservations. 

Immediately following the Imperial 
Airlines accident, at least two of the 
six Army regional headquarters in con- 
tinental U. S. ordered their transporta- 
tion procurement officers to stop mov- 
ing recruits via supplemental airline. 
But these directives were quickly re- 
scinded at the Pentagon level bv an 
Armv statement that there “‘has been 
no change in Army policy regarding the 
American military — per- 


transport of 
reception to induction 


sonnel from 
centers.” 

Nevertheless, reliable sources reported 
last week that Defense Secretary Robert 
S. McNamara has taken an active per- 
sonal interest in the restrictions imposed 
on MATS and in over-all militarv. air- 
lift procurement policies. Staff studies 
now under way on these subjects could 
reshape the role of MATS and the 
supplementals in supporting domestic 
U. S. troop movements. 

In a related development last week, 
a Douglas DC-4 operated by Zantop 
Air Transport of Detroit, Mich., crashed 
and burned while attempting to land 
at the Greater Cincinnati Airport. Both 
the pilot and copilot—the only persons 
on board—walked awav from the wreck. 
Zantop flight, carrving freight for Gen 
cral Motors, had departed Detroit. 

Zantop, not a supplemental certifi- 
cated airline, is authorized to operate 
by Part 45 of the Civil Air Regulations. 
As such, it is responsible to FAA but 
not to CAB, although the Board has 
repeatedly sought legislation to gain 
economic control over some 40 Part 45 
carriers holding commercial operators’ 
certificates. 

Part 45 airlines, also known as con- 
tract carriers, may not engage in com- 
mon carriage of freight or passengers. 


GE Sets Fixed Rate 
For CT-58 Service 


New York—General Electric Co. has 
to maintain, trouble-shoot, 


modify New York Air- 


contracted 
overhaul and 


ways’ turbine helicopter engines at a 
fixed rate per engine operating hour, 
and has signed a similar contract with 
San Francisco and Oakland Helicopter 
\irways covering overhaul and modifica- 


tion only. 

In New York, General Electric, which 
manufactures the CT-58 engines used 
in New York Airways’ Boeing-Vertol 
107 helicopters, will station mainte- 
nance crews and a service engincer at 
the airline’s La Guardia shops to pro- 
vide line maintenance, trouble-shooting 
and repair. 

The contract calls for service any- 
where on New York Airwavs’ routes— 
if a repair were needed at Idlewild, for 
example, General Electric personnel 
would go to Idlewild to attend to it. A 
small store of parts will be carried at 
La Guardia. 

Overhaul will be done at GE’s newlvy- 
certificated aircraft service shop at Lin- 
den, N. J., and the bulk of the engine 
parts will be stored there. 

The service engineer, a member of 
GE’s installation and_ service engi- 
neering department, will direct and 
evaluate the maintenance operation at 
La Guardia. 

No GE crews will be stationed at 
San where the airline is 
operating S-62 equipment. 


. . 
London Airport Struck 
P e 
By Loaders’ Union 
London—Of ficial strike by 1,100 load- 
ers at London-Heathrow Airport, a for 
mal protest against a government wage 
freeze, last week threatened to spread 
among 27 other unions after severely 
crippling British European Airways. 
With BEA’s daily schedules cut in 
half, and all the airline’s 2] Comets 
grounded, the Transport and Gencral 
Workers Union was polling other un- 
ions, involving 21,000 persons, for sup- 
port and possible extension of the strike 
to other airlines 
BEA’s loaders are employed by the 
Ministry of Aviation. Thev are on 
strike because loaders employed by 
British Overseas Airways Corp. received 
a five-cent hourly wage hike last kebru- 
ary, Under an agreement with the Min- 
istry, BOAC pay raises negotiated with 
the National Joint Council for Civil 
Air Transport, would have also applied 
to Ministry employes working on BEA 
airplanes. However, the wage freeze 
went into effect last July and Ministry 
officials said employes could not be 
raised until the freeze ended. 


Francisco, 
Sikorsky 
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Northeast Warns CAB of Financial Crisis 


By Ward Wright 


Washington—Northeast Airlines last 
week served notice to Civil Aeronautics 
Board that it will have to ask for sub- 
sidy or go to the courts in a bankruptcy 
proceeding or both unless it gets imme- 
diate outside financial help. 

Northeast told CAB point-blank that 
it would have to appear before the 
Board with Hughes Tool Co., a poten 
tial lender, and Atlas Corp., which con- 
trols Northeast, no later than Nov. 17 
to explain the urgency of its financial 
plight and begin a complete hearing no 
later than Nov. 20 if it is to continue 
to operate. 

Earlier, in a letter to CAB dated Oct. 
30, Hughes Tool reported that it was 
willing to give Northeast needed finan- 
cial aid and asked the Board to take 
“appropriate action” to make it pos- 
sible. In the same letter, Hughes Tool 
notified the Board that it had been 
discussing with Atlas the possibility of 
acquiring Atlas’ 56% interest in North- 
east. 

Another letter to CAB filed the same 
day disclosed that Hughes Tool had 
been guaranteeing payment to Shell Oil 
Co. for all of Northeast’s fuel and oil 
delivered since Oct. 20. Shell had noti- 
fied Northeast that it would have to 
pay cash for fuel and oil after Oct. 20. 
Since then, Hughes Tool said it had 
paid $39,967 for fuel delivered during 
Oct. 20-27. Northeast owes Shell about 
$3 million for fuel delivered prior to 
Oct. 20. 

CAB’s answer to the Hughes Tool 
offer, dated Nov. 8, to assist Northeast 
was that it would waive its established 
procedure for situations similar to 
Northeast’s by not enforcing the so- 
called Sherman Doctrine. This is CAB 
policy applied to cases where control 
of an airline has been obtained without 
prior Board approval. The doctrine re- 
quires that the applicant for control first 
divest its control before the Board will 
hear the case on its merits. 

The Board indicated in its answer 
that, while the Sherman Doctrine might 
be waived in the case of financial assist- 
ance to Northeast, Hughes Tool might 
still be in violation of the section of 
the Federal Aviation Act covering merg- 
crs, in its discussed acquisition of the 
Atlas holdings in Northeast. 

Also the Board indicated Hughes 
Tool might be in violation of a provi- 
sion of an August, 1958 Board order 
forbidding Howard R. Hughes, con- 
trolling stockholder of Hughes Tool, to 
“cease and desist from acquiring control, 
in any manner whatsoever” of any air 
carrier unless prior Board approval is 
obtained. Board would not commit it- 
self on these possibilities at present. 


Other provisions in the Board’s an- 
swer were to require Hughes Tool and 
Northeast to file a report by the end 
of last week listing all agreements, un- 
derstandings, and transactions between 
them and all obligations by Howard 
Hughes or Hughes Tool relative to 
Northeast or Atlas; and that any agree- 
ment between Hughes Tool and Atlas 
for the contro! of Northeast be sub- 
mitted to the Board by Nov. 23 in 
writing for use in an expedited hearing. 

Last week Northeast replied. It asked 
the Board to clarifv its stand on whether 
Hughes Tool would be placed in 
jeopardy or subject to penalties for viola 
tion of the Federal Aviation Act o1 
Board order if it went ahead with finan- 
cial assistance to Northeast. 

Northeast said Hughes Tool had 
stated it would be willing to assume the 
financial risk of backing Northeast but 
would not assume the legal risk of puni 
tive action if it did so. In view of this, 
Hughes Tool said it notified Shell Oil 
on Noy. 10 that it would no longer be 
responsible for Northeast’s fuel bill 

Shell, in turn, notified Northeast that 
it would require cash for fuel after 
Nov. 17. Northeast told the Board that 
the only way it could pay for fuel after 
that date would be if some of its other 
creditors would forego their payments. 
Northeast also told the Board that it 
feared publicity from the withdrawal of 
Hughes Tool support might precipitate 
a demand by creditors for payment of 
past due obligations. If this should hap- 
pen, Northeast said it would have to 
ask for immediate subsidy or start bank- 
ruptcy proceedings. Hughes Tool said 
it would pay the $372,565 fuel bill for 
the period from Oct. 27 to Nov. 10. 
Later in the week, Hughes Tool filed a 
report saving its obligation to Shell for 
Northeast’s fuel bill may total about 
$600,000 for that period. 

Northeast also owes TWA $1 million 
for leases of Boeing 707s. 

The report on transactions among 
Hughes Tool, Atlas, Northeast disclosed 
e Northeast owes Hughes Tool $9.5 
million for a loan made under an agrtee- 
ment dated May 14, 1960. The loan 
matures in three equal installments be- 
ginning Sept. 30, 1962, with no provi- 
sion for acceleration upon non-payment 
of principal or interest. Northeast is 
not obliged to make any payment at 
any time if doing so would jeopardize 
payment under an agreement which 
secures its Viscount fleet. 

e Moratorium on payments had been 
negotiated between Northeast and its 
principal creditors—Chase Manhattan 
Bank, Vickers Aviation, Ltd., General 
Dynamics Corp., and General Electric 
Co.—effective last June 30. 

e Aggregate amount of interest North- 


AVIATION WEEK and SPACE TECHNOLOGY, November 20, 1961 


Hughes Tool to Oct. 31l— 
has not been paid. 

e Atlas told Hughes Tool late in August 

that vith the moratorium on pay- 

t Northeast would not have 

to operate until its winter 

then asked Hughes Tool 

i creditor, it would be in- 

ving Northeast emergency 

id whether it would be 

icquiring the Atlas hold- 

theast. 

lintaining Northeast until 

the vear was also discussed. 

greed upon, but brief 

said it was estimated 

2 million. Hughes Tool 

might be willing to put 

if it could be secured 

n on Northeast’s piston 

1 lien held 


east 


S454 


idv covered by 
Vickers refused. 
Atlas holdings in Northeast 
16,226 shares of common 
‘f the total shares outstand- 
5 million in 5.5% subor- 
notes. Atlas has 
21 million in Northeast to 

h SIS million has been 


MISSOTV 


it the request of CAB— 
Howard Hughes had not taken 
liscussions between Atlas 


+ 


. T . 

Carriers Wavering 
On Fare Increases 

Washington — Possibility that Civil 
Ae t Board Chairman Alan § 
Boyd lic denunciation of fare in- 
crea AW Nov. 6, p. 37) has dimmed 
cart hopes for higher rates grew last 
week the basis of several fare actions 

Eastern Air Lines took the unusual 
IDpI f asking CAB to approve a 
fare i1 proposal before the airline 
forma | its request. Eastern hoped 
this we filing expenses if the 
CAB ted the tariff. The airline 
isked ses of 5% to 7% on all serv- 
t first-class jet, Air-Bus and Air- 
Shuttl uirline would also drop 
the fa fare plan and eliminate food 
ind | ge service on domestic coach 
flights 

Nat | Airlines withdrew a 
which would have raised coach 
to within 85 of first-class fares. 

[rans World Airlines filed for a lower 
ton coach fare between New 
York and California and proposed to ex- 
tend present transcontinental jet 
excursion fare 

American Airlines decided to retain 
the family fare plan and drop the con- 
troversial youth fare plan and transcon- 
tinental excursion fares. 


Ice, CX 


tariff 


fares 


one-w 


39 





Slim October Traffic Rise Fails 
To Halt Domestic Airlines’ Slump 


Washington — Domestic trunkline 
trafic inched up 2.4% last month, 
but failed to halt the downward trend 
of the industry's growth rate, which 
was 1.2% lower than that of the 
previous one-vear period, 

Available seat miles reached a new 
one-vear high of 51.4 billion, a gain of 
+.7% over the previous year, while the 
October mileage of 4.7 billion was 
12.7% higher than in October, 1960. 

The 29.06 billion revenue passenger 
miles for the vear ending in October, 
cut the industrv’s average system load 
factor from 59.92% for the 1960 period 
to a new low of 56.54%. In the monthy 
comparison, load factors dropped from 
59.02% for October, 1960, to 53.60%. 


Coach Activity Increases 


Coach trafhe continued to dominate 
the industrv’s trafic growth pattern, 
accounting for 58% of the total reve 
nue passenger miles for October, as 
compared with 48.8% for the same 
month last vear. 

Coach revenue passenger __ miles 
showed a gain of 21.7% over October, 
1960, and accounted for 1.47 billion 
of the industrv’s total 2.53 billion 
miles. First-class travel was down 1.6% 
in the monthly comparison. 

The four largest operators—American, 
astern, Trans World and United 
experienced a 1% drop in revenue pas- 
senger miles, on the 20.5% 
loss in first-class traffic and an 18.9% 
gain in coach miles. Total available 
scat miles offered by this group increased 
11.4%, with a 34% increase in coach 
nd a 9.8% cut in first-class miles. 
"he ratio of seat capacitv to sales gave 
these airlines a 54.3% load factor, as 
compared with a 61.6% load factor 
recorded in October, 1960 

In contrast, the seven smaller trunks 
showed a 12.4% gain in revenue pas 
senger miles, after a 16.5% increase in 
iwailable seat miles. Coach traffic 
up 31.2% for the month, while first 
class was down 3.3%. Seat mile capacity 
coach service 
first class. Average load 

carners was 51.7% for 


basis of 


was 


was increased 28.9% in 
ind 6.5% in 
factor for thes« 
the month, 
for the same month last veat 

National Air Lines, which along with 
Delta and Continental has inaugurated 
service over new routes recently granted 
in the Southern Transcontinental Case, 
had the highest revenue passenger milc 
gain and the only load factor increase 
among the trunk carriers. The airline 
increased available seat miles by 29.1% 
for the month and recorded a 41.2% 
gain in revenue passenger miles, with 


ane os 
53.6% 


is compared with 


40 


as compared 
45.9% in 


a load factor of 50.2%, 
with a load factor of only 
October, 1960. 

4 12.8% cut in National’s first- 
class seat capacitv, plus a 69.4% in- 
crease in coach service, gave the air- 
line a 69.7% gain in coach revenue 
passenger miles and a 1.9% drop in 
first-class revenue miles. 


Northeast’s Statistics 


Northeast had a gain of 26.5% in 
revenue passenger miles, refleeting a 
67.8% increase in coach traffic and a 
2.2% gain in first class. First-class seat 
capacity was increased 37.9% and coach 
38.7%, producing a load factor of 
43.1% for the month. The carrier’s load 
factor for October of last vear was 
47.2%. 

Delta increased available seat miles 
27.7% in first class and 19.1% in coach. 
First-class revenue passenger miles were 
up 13.9% and coach 25.9% for a com- 
bined gain of 18.7%. Load factor pro- 
duced was 56% compared with 58.6% 
in October, 1960. 

Profit potential among the four larg- 
virtually non-existent 


est carners was 





Promotional Fares 


New York—Nine North Atlantic air- 
lines, meeting again here recently to 
thrash out possible promotional fare 
plans, again were blocked over details of 
new proposals and recessed without 
definite decisions. 

Pattern of the meeting was somewhat 
the same as that of a similar session last 
July in London, which was attended by 
17 of the carriers (AW Aug. 7, p. 36). 
There was general agreement that some- 
thing should be done but disagreement 
over exactly what should be done. 

Principal plans under discussion were 
an extended excursion fare and a group 
fare. Some proposed restrictions on the 
plans, according to airline sources, were 
such as to block serious consideration by 
other carriers. For example, one proposed 
restriction on any group reduction was 
that fare would not be refundable later 
than 30 days before a flight. A proposed 
28-day maximum excursion fare report- 
edly attracted some interest, but a dis- 
senting carrier proposed a 28-day mini- 
mum stay in an excursion fare plan. 

Further attempts to come to 
ment on some form of promotional fare 


agree- 


are expected in the near future by the 
Airlines attending 
the recent meeting were Alitalia, Air 
France, BOAC, KLM, Lufthansa, 
PanAm, SAS, Trans-Canada, and TWA. 


transatlantic carriers. 











during the month. Three of the airlines 
barely matched the traffic of last Octo- 
ber, while American had a 2.5% drop 
in revenue passenger miles. 

American reduced its first-class ca- 
pacity 13.3% and increased coach 
28.4%. This resulted in a 21.4% gain 
in coach revenue passenger miles and 
a 23% drop in first-class revenue miles. 
The airline’s monthly load factor of 
55.4% was 10 points below that for 
October, 1960. 

Eastern was the only major trunk 
to “break even” in terms of revenue 
passenger miles, which were up a meager 
0.7% for the month. First-class ca- 
pacity was cut 7.2%, while coach was 
increased 23.1%. The airline’s load fac- 
tor for the month was 44.9% on the 
basis of a 13% drop in first-class revenue 
passenger miles and a 12.5% gain in 
coach traffic. 


Greatest Variance 


Trans World Airlines’ domestic serv- 
ice showed the greatest load factor 
variance among the major trunks, at 
53.3%, as opposed to 64.3% in October 
of last vear. 

The airline had a 0.5% revenue pas- 
senger mile loss for the period, on the 
basis of a 25.2% drop in first class and 
18.2% gain in coach miles. Total seat 
mile capacity was up 20%, reflecting 
a 6.7% drop in first-class available seat 
miles and an increase of 42.1% in coach 
miles. 


KLM Deficit Blamed 
2 “ . 
On Low-Fare Traffic 

New York—KLM Roval Dutch Air- 
lines showed a net loss for the third 
quarter of 196] of $1.2 million, com- 
pared with a net profit of $3.5 million 
in the third quarter of 1960. Net loss 
for the first nine months of 1961 was 
$11.5 million, compared with net carn- 
ings of $2.8 million for the same period 
of 1960. 

Operating revenues for third quarter 
1961 totaled $49.4 million, down 
slightly from $50.8 million in the third 
quarter of 1960. For the nine months, 
revenues were $128.2 million, up from 
$122.2 million in same 1960 period. 

KLM reports a system increase of 
21% in capacity for the nine months 
and a_ traffic l'raffic 
growth, the airline said, was concen- 
trated in lowest passenger fare and 
freight tariff classes, causing revenues 
to lag behind traffic gains. 

KLM, because of the unfavorable re- 
sults, has omitted the interim dividend 
usually declared at this tinie of vear. 
The nine-month loss amounted to $7.90 
per share of common stock. For the 
nine months of 1961, KLM’s deprecia- 
tion and amortization charges totaled 
$17.7 


709, 
=~ /0O. 


increase of 


million. 
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Third Quarter Reports Stress 
Continuing U.S. Carrier Decline 


financial re- 
con- 


New York—Declining 
sults of U.S. airlines generally 
tinued through the third quarter of 
1961, during which many carriers re- 
ported a decrease in earnings or a greater 
loss than in the same period of 1960. 
There were some exceptions. 

rom early indications, trafic may be 
picking up in recent weeks compared 
with the same period of last vear 

Despite the third quarter general de- 
cline and the disenchantment investors 
express with airline equities, airline 
stocks have shown some recoverv from 
lows this fall, indicating a degree of 
latent interest in them. The interest 
is speculative, and lacks the support of 
institutional investors who represent 
the type of investing that would tend 
to stabilize airline stocks. 

Some sources believe 1962 will show 
indifferent results, but are much more 
optimistic for 1963. By then, thev feel, 
the overcapacity situation will be largels 
resolved. From this point of view, buy 
ing now of airline stocks would be ex- 
pected since prices still are depressed 
despite the small recovery 

On the other hand, some sources de- 
scribe the current slight rebound as 
largely a technical reaction from a few 
weeks ago when manv airline stocks 
dropped to new lows. Recent buying 
is thought to be “impatience” buving 
by investors who feel it is time for an 
upturn. 


Major Exception 


\ major exception to the third quar- 
ter trend was Pan American, with a 
third quarter net income after taxes of 
$11,337,000, up from $4,985,000 in 
the third quarter of 1960. PanAm’s 
nine-month figure in 1961 was $8,749, 
000, up from $7,317,000 in the first 
nine months of 1960. Third quarter 
operating revenues totaled $140,795, 
000, compared with $119,309,000 for 
the third quarter of 1960 

PanAm’s results were 
improvement in the Latin 
Division’s financial standing. A 
pany spokesman said the division may 
break even for this vear or perhaps earn 
a small profit, which would be the first 
in manv vears. Increased jet service and 
capacitv in the Caribbean and Latin 
America was cited as a factor in this 
improvement. Also, substantial MATS 
trafhe, both on scheduled flights and in 
jet charters, was a major factor in Pan- 
Am’s operation both on the Atlantic 
and on the Pacific. Pan American stock 
has been very active, reflecting market 
optimism that PanAm mav have estab 
lished firm control on costs. 


aided by an 
American 
com- 


Here are some other recently re- 
ported third quarter and nine months 
results: 

e United earned a net of $1,428,000 for 
the quarter and a gain of $433,000 on 
aircraft sales, compared with $7,076,000 
net earnings and $931,000 from aircraft 
sales in third-quarter 1960. Results for 
the first nine months of 1961, which 
include four months of operation since 
the merger with Capital, were net earn 
ings of $4,787,000 and _ aircraft 
gain of $1,569,000. ‘This compares 
with 1960 like period net carnings of 
$5,991,000 and gain of $3,720,000. 
Combined United and Capital revenue 
third 


c 


sales 


passenger mile volumes for the 
guarter of 1961 only 3.3% 
over the combined third 
quarter 1960. Comparing the combined 
1961 operations against only United’s 


in 1960, 


increased 
volumes of 


revenue passenger miles in- 
creased 27% for the months to 
5,500,505,000; operating —_ revenues 
totaled $370,948,206 for the 1961 nin« 
months compared with $278,893,426 
for the nine months of 1960 

e Easter showed a net loss—described 
as a net charge to carned surplus—of 
$3,994,000 for the third quarter and 
$5,008,000 for the nine months. A net 
loss from operations for the ninc 
months of $10,374,000 was reduced by 
a special credit of $5,366,000 represent 


nine 


ing overhaul reserves no longer required 
On a comparable basis, net loss from 
operations for the first nine months of 


1960 would have totaled $4,679,000 
Operating revenues for the nine months 
of 1961 totaled $220,691,000, up from 
$220,125,000 in the like 1960 period 
Revenue passenger miles for the period 
declined from 3.65 billion to 3.59 bil 
lion, and load factor for the nine 
months dropped from 55.03% to 


-5 9% 
ye ©. 


e Continental reported a net profit for 
the third quarter of $340,000, compared 
with $732,000 in the third quarter of 
1960. Operating profit for the quarters 
$1,436,000 and $2 


respective lv was 





Trunklines’ 1961 Loss 

For the first 1961, 
the 11 U.S. trunk carriers reported a net 
loss of $16.9 million, compared with net 


nine months of 


earnings of $5.1 million in the same 
period last year. Operating revenues for 
the first three quarters of 1961 were 
$1,509,037,000 against 
penses of $1,499,729,000 for an operat 
ing profit of $9.3 million. Non-operating 


brought this 


operating ex- 


expense and income tax 


figure down to the net loss. 
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ross revenues for the third 
1961 totaled $16,433,000, 
517,009,000 in third quarter 
the first nine months of 
ies totaled $47,280,000 and 
vas $882,000. For the like 
peri ), revenues were $45,768, 
000 et income was $1,247,000 
ex $200,000 capital gains. 
e American earned a net profit of $1,- 
33 ring the third quarter of 
from $4,302,842 in the 
f 1960. Revenues for the 
vectively totaled $109,825, 
16,020,250. Net profits in- 
ns from equipment 
38,137 in third quarter 196] 
vith $4,477,726 in third 
lor the nine months of 
ies totaled $311,681,632, 
xcluding equipment gains 
61, and net profit includ- 
$4,228,229. Comparable 
the first nine months of 1960 
867,433 revenues, $6,923,- 
luding gains, 2nd $7,909,- 
ng gains 
National showed a net loss of $479,- 
f third quarter of 1961—the 
f its new fiscal vear—com- 
net loss of $2,094,372 for 
rter of 1960. Revenues for 
irter totaled $20,123,600, 


over the previous like 


sales 


rating expenses increased 
Depreciation in the 196] 
$2,763,676, an increas¢ 
Cash generated in the 
totaled $2,284,000, com- 
cash loss of $340,000 in 
like quarter. National's 
tributed to three months 
r its new southern trans- 


nt 
ures 


e Northwest showed a net of $2,214,074 
for t utter of 1961, an 

wer the same period of 

r the nine months of 1961 

lL, up from $1,349,510 for 

Operating rev- 

nine months dropped 

to $80,387,883, but third 

revenues were $34,330,- 

the same as in third quartet 

st control measures re- 


INCTCASC 


period 


perating expenses to $71, 
he mine months of 1961, 
from the 


] 


$5,765 same 
rted net income of $353, 
third quarter of 1961, in- 
f $265,000 from sale of 
nent. Comparable figures 
rter 1960 were net income 
iding $262,088 from sale 
For the first nine months 
carnings were $3,690,000 
5,000 from equipment 
yperating revenues for the 
of 1961 totaled $36,612,- 
same 


increase over the 





REPORT: 





Shell reports on three new lubricants 
that improve aircraft operation—and two new 


developments that improve aircraft service 


Grease with 700°F. temperature range. AcroShell® 
Grease 15 is the first grease that lubricates from minus 
100° to plus 600°F. Made for special applications in jets 
and missiles. Exceeds military performance requirements. 


First non-ash dispersant oil. These pistons were pulled 
from engines of same aircraft after 1000 hrs. Left piston 
used straight mineral oil. Piston on the right used Aero- 


Shell Oil W. Additives in Oil W are 100% metal free. 


Now over 500 Shell aviation dealers. Map above shows 
their locations. Nearly 100 Shell dealers have turbine 
fuel as well as gasoline. You can charge fuel, lubricants 
and services on Shell’s new Credit Card. See coupon. 


. : TOS... nails. 
New multi-purpose grease. AeroShell Grease 7A satis- 
fies nearly all the grease requirements of large U. S. jet 
and piston aircraft. Grease 7A helps ensure correct lubri- 
cation, can cut grease inventory as much as 50 per cent. 


Fast refueling. New 8-thousand gallon refueler, built 
to Shell specifications, can transfer 8,000 gallons of tur- 
bine fuel in 13 minutes. Low silhouette permits safe 
underwing refueling. Cuts refueling time to the bone. 


Shell Oil Company 
50 West 50th St., New York 20, N. Y 


Please send me information about: | f, 
AeroShell Grease 15 ] SH S Lu 
AeroShell Grease 7A oO ’ 
AeroShell Oil W 

Turbine fuel locations 

Credit cards 


Name 


Street address 





BALAIR VIKINGS AND DC-4s are shown at their temporary Leopoldville base during United Nations’ ¢ 


mgo airlift last summer. Two 


Vikings and two DC-4s made 200 flights totaling about 2,500 hr. in 54 months carrying food supy 


Swiss Charter Line Expands Piston Fleet 


By Edith Walford 


Basle—Balair A. G., 40% Swissair- 
owned charter company which began 
nonscheduled passenger and cargo serv- 
ices in June, 1957, is expanding its four- 
engine piston fleet for increased service 
to East Africa, Cevlon and the Far 
East and sces a possible need for jet 
equipment by 1965. 

The company expects delivery by the 
end of this month of the first of two 
Douglas DC-6Bs purchased from Swiss- 
air. The second probably will enter serv- 
ice by next spring. Following thei 
planned conversion from 80- to 90 
passenger configuration, they will be 
used primarily to accelerate Balair’s 
present long-distance charter flights to 
East Africa, Cevlon and Tokvo. 

The first jet charter services the com- 
pany hopes to introduce after it has 
made the necessary equipment pur- 
chases will be used for short- to me- 
dium-range operation 

In addition to its steadily 
charter business, Balair’s activities in- 
clude pilot training courses, sightseeing 
trips, air taxi and crop-dusting assign- 
ments. The company also is responsible 
for the handling and clearance of all 
foreign charter traffic using Basle-Mul- 
hausen airport. 


increasing 


Financial Struggle 


Originally founded in 1925 as a 
small, privately-owned company with a 
capital of $25,000, Balair had a hard 
struggle to survive and was absorbed a 
few vears later bv the former Swiss 
scheduled airline, Ad Astra, now Swiss- 
air, with headquarters in Zurich. It 
took until January, 1953, for the com 
pany to re-establish itself as the present 
Balair A. G. shareholding company 
with a staff of five and a working capital 
of $80,000, half of which was privately 
owned, the other half by the Basle gov- 
ernment. 

Today, the company’s capital is ap- 


proximately $1 million, and its em 
ploves total 210, including 30 flight per- 
sonnel and 50 technicians 

Present aircraft ficet 
36-seat Vickers Vikings, three 72-seat 
Douglas DC-4s, three Piper Cubs, onc 
Cessna 180 and one eight-seat de Havil- 
land Dove. 

The Vikings with a crew of three 
captain, copilot and hostess—are used 
chiefly for the transport of British 
tourists between England and Switzer- 
land. They also are used on 
able number of charter flights carrving 
soccer teams and other sport and stu 
dent groups, trade, political and reli 
gious delegations to various European 


comprises two 


1 consider- 


centers. 
DC-4 Conversion 


The DC-4s serve on most 
panv’s medium- and long-range charter 
flights. Convertible within two hours 
from their usual capacity 
into airfreighters capable of 
loads up to 9.3 tons, they ar 
extensively for the transport of urgent 
cargo, such as perishable goods. A grow 
ing number of foreign travel groups also 
charter Balair DC-4s. Of these, most 
business is generated between Johannes 
burg via Switzerland and London, 
Tokvo and -a_ variety of European 
centers, and between France and Israel 

On medium-range flights, the DC-4 
crew comprises captain, copilot, flight 
engineer and two hostesses; for long- 
distance operation, captain, copilot, 
navigator, flight engineer and two 
hostesses. The same size crew also will 
serve on the Douglas DC-6B aircraft 
this winter. 

The Piper Cubs are used for sport 
pilot training and crop-dusting assign- 
ments; the Cessna 180 is used only fort 
sport flying. The de Havilland Dove 
is used for commercial pilot training, 
sightseeing trips over the Swiss Alps 
and air taxi duty, both within Switzer 
land and to a wide choice of flights 


f the com- 


7 2-pass¢ nger 
Carrving 
used 
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Wal to popular centers of interest 
thro t Europe. The charge for the 
round-t ght-seat Dove flight be 
twe ind Frankfurt Main, for 
exa $375 and includes a stop- 
ovel ikfurt of not more than 12 

ir everv 24-hr. additional 
rip to Paris $412, 
Vienna $650 from Basle 
und-the-clock service and 
assignment prac- 
world within 
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costs 
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Mulhausen airport base, ac 


order is 


ompanv's joint manag- 
Otto Gersbach 
two Vikings achieved a 
rate of 1,706 hr.: the 
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\pril, the second in 
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four aircraft carried 
»45 passengers and 34.6 
| flight hours of the 
mounted to 2,159 hr., 
the DC-4s, to which a 
purchased from Pan 
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passe! ricd numbered 45,080, 
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SPACE GLIDER. Drawing of Dyna-Soar space glider, which 
will combine extreme speed of a ballistic missile with controlled 
and accurate flight of a manned aircraft. Designed to be rocketed 
into space, where it could travel at speeds approaching 18,000 


mph, Dyna-Soar will be able to re-enter earth’s atmosphere and 
make conventional pilot-controlled landing. Boeing is system con- 
tractor for Dyna-Soar, now being developed by [ i. ¥ Air Force with 
cooperation of National Aeronautics and Space Administration. 


Capability has many faces at Boeing 


THREE-ENGINE JET. Scale model of 
America’s first short-range jetliner, the Boeing 
727. Already, 117 Boeing 727s have been order- 
ed by American, Eastern, Lufihansa and United 


airlines for delivery beginning late in 1963. 


PLASMA PHYSICS. Boeing Scientific 
Research Laboratories scientist has verified ex- 
perimentally, for the first time, a theory concern- 
ing ionized gas —important in future harnessing 
of thermonuclear power. 


AUTOMATIC SKY FIGHTER. Supersonic 
Boeing Bomarc missile, now operational, is the 
United States Air Force’s push-button defense 
weapon against airborne missiles and attacking 
bombers. New Bomarc “‘B’”’ models have scored 
test intercepts up to 446 miles from base at 
altitudes of more than 100,000 feet. 


SSI EMN 





wi 


apa 


LOCAL MAINTENANCE and overhaul of Balair DC-4s up to 5,000 


i 


hogan 


flight hours. At right, DC-4 undergoes airframe check after 300 flight hours. 


ticularly from England, visiting Swit- 
zetrland and Swiss tourists, who favor 
summer vacations abroad. Most popu- 
lar Swiss tourist centers are Greece, 
Spain and the Canary Islands, and Ba- 
lair savs it recently has a marked increase 
in demand during the winter for flights 
to Africa, Cevlon and the Far East. 

In general, the all-in prices quoted by 
Balair for these long-distance round trips 
include the cost of a stav at a medium- 
class hotel as well as several excur- 
sions into the surrounding areas. For 
example, when Balair DC-6B round 
trips are introduced this winter, a 17 
dav vacation in Nairobi, East Africa, 
will cost $662 per person, a 21-day trip 
and stav in Cevlon can be had for $594 
and a 31-dav visit to Tokvo for $1,462 


100% Load Factor 


“The advantage of our tourist char- 
ter business, which accounts for at 
least half of our total turnover through- 
out the vear,”” explained Gersbach, “‘is 
that we can operate on the basis of a 
100% load factor compared with the 
60% ittained bv am 
scheduled carrier. Reason for this is 
that most of our so-called ‘chain flights’ 
are organized bv travel agents, who 
hire from us the whole aircraft, not 
just a certain number of The 
prices we quote them, pavable in ad- 
vance, are normally calculated on a 
flight-hour basis and include all over 
heads and extras insurance, 
fuel, servicing and maintenance costs, 
crew out-of-pocket en route expenses 
and so on. Bv transferring the load fac 
tor risk like this to the hirer of the ai 
craft, a Balair charter flight tourist saves 
about 40% of the normal airline fare 
he must pav for the same trip.” 

From April to October, the peak 
summer travel months, Balair savs it 
can count on an order for one of 
these chain flights one-to-two 
weeks. Popular destinations during the 
last two full summer seasons wer 
Athens, Barcelona, Malaga, Lisbon, 
London, Copenhagen, Marseilles, Ra- 


maximum 


seats 


such as 


every 


bat, Rimini, Teneriffe, Tunisia, but 
particularly Las Palmas. The charge for 
the round trip between Basle and Las 
Palmas, including a 14-dav stav there. 
is $97 per person. 

“But it is remarkable,” Gersbach 
told Aviation Week, “that the bulk 
of tourist air travel still to be 
confined to Europe and a variety of 
centers farther eastward. I have to visit 
scores of different places on business 
during the vear and nearlv evervwhere 
I find the need for more travel offices 
and information on all aspects of tourist 
possibilities in the United States 

“Most Europeans still believe in the 
fallacy that the cost of a vacation spent 
in the United States is prohibitive. I 
know for a fact that U.S prices com- 
pare favorably with those charged in 
some of the popular Furopean resorts 

“Earlier this vear, SAS Scandinavian 
Airlines Svstem, among other airlines, 
made an effort to get IATA to approve 
all-vear excursion fares to the U.S., or 
at least to extend the winter-month 17 
davs to 


seems 


dav excursion fare rate to 
make it worthwhile for Europeans to 
spend their vacation in the U.S. But 
that’s onlv a drop in the ocean, It'll re 
quire a lot more than that to fill all the 
vacant seats now going begging on the 
transatlantic Balair needs to in 
its cross-Atlantic business, too, 


routes 
crease 
and we're prepared to « 
portionatelv to the joint effort required 
trafhc in that direc 


ontribute pro 


to accelerate air 
tion.” 


Standby Service 


Balair is on call to handle surplus 
passenger and/or freight flights for a 
number of the major scheduled carriers 
particularly Swissair, in addition to 
KLM Roval Dutch Airlines, Sabena 
Belgian World Airlines, SAS, Air France 
and F] Al Israel Airlines 

During last summer’s disturbances in 
the Congo, the company was required 
to transfer two Vikings, two DC-4s and 
a total of 50 technical, fiving and ad 
ministrative staff members to Leopold- 
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hr. is done locally. At left, DC-4 engine is changed after 1.500 
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Maintenance Procedure 
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New TWA Los Angeles terminal...and more to come! 


in and boarding system. Your bags arrive faster than 
ever, thanks to the revolutionary new “carousel” 
baggage delivery system. You save time at both ends 
of your trip when you fly TWA .. .a leader in on-time 


performance among THE 
° SUPERJET 
the major transcon- AIRLINE 


This is TWA’s new terminal in Los Angeles. It is 
designed to bring greater service and dependability 
to today’s jet-minded travelers. The latest of several 
new TWA terminals in major world centers, it 
includes all the newest TWA features created to 
speed your arrival and departure. You walk right 
through at the flight gate with TWA new jet check- 


ROME—new TWA facilities serving Rome, 
opened this year in the new terminal at 
the Leonardo da Vinci Airport, Fiumicino. 
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NEW YORK—this TWA terminal soon to 
open at the International Airport reflects 
the jet age in soaring concrete. 


USA’ EUROPE - AFRICA: ASIA 


tinental airlines. 


CHICAGO—coming soon TWA’s new, jet- 
age terminal with many new features of 
O’Hare International Airport. 





to undertake the entire 
program locally. 

Maintenance and overhaul of the 
two smaller, less complicated Vikings is 
handled by Balair technicians at Basle 
airport. For example, by the time the 
Viking airframes undergo their fourth 
check after 1,380 flight hours, a mini- 
mum of 780 different items have been 
serviced and checked off the control list. 
‘Twelve technicians are required to carry 
out this job, which keeps the aircraft 
grounded for four weeks. A Federal Ait 
Office specialist spends an average of 
two full davs a week in Balair’s work- 
shops to ¢gnsure that the aircraft con- 
forms with official airworthiness stand 
ards before it re-enters service. 

Che company’s flight personnel must 
submit to periodic examinations, gener- 
ally following the lines of those in force 
by scheduled airlines, to ensure that 
thev are familiar with the various navi- 
gational and landing aid procedures at 
the other airports visited. Following the 
obligatory medical examinations, Balair’s 
captains and copilots pass an efficiency 
test twice vearly. 

Test program of the captain of a 
four-engined aircraft includes: 

e Takeoff with one engine cut out s 
that the aircraft has to be flown on in 
struments as soon as it is airborne. 

e Three-engine ILS (instrument landing 
svstem) takeoff. 

e ILS takeoff and direct landing on two 
engines with which the test is com- 
pleted. 

Balair’s pilot school and training sec- 
tion supplies the specialists qualified to 
carrv out these examinations which are 
frequently monitored by a representative 
from the Federal Air Office. 

Both Balair’s flight personnel and 
technical staff are required to take spe 
cial training courses. These involve six 
weeks theoretical and practical training 
for flight personnel, four weeks technical 
training for engineers and mechanics, 
whenever any aircraft is purchased with 
which they have had no previous ex- 
perience. 

A number of Balair pilots have quali- 
fied and served several vears with Swiss- 
air prior to joining Balair. Four of them 
have logged a total of about 12,000 
flight hr. Flight engineers and naviga- 
tors presently serving on Balair’s DC-4s 
also are former Swissair personnel who 
were: transferred to the charter company 
with the purchase of the aircraft. 

General aviation interest following 
World War II had increased sufficiently 
to provide the basis for Balair’s re- 
establishment on a limited scale in 
1948. However, it again had to over- 
come a series of tribulations during the 
first few years until it finally gained 
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Basle government approval and finan- 
cial support for the formation in Jan- 
uary, 1953, of the Balair A.G. share- 
holding company. 
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| AERO POWER 


for supersonic economy at Mach 2 plus 


An advanced version of the Bristol Siddeley Olympus 
is now under intensive development for British Aircraft 
Corporation’s TSR 2. It will give this unique tactical 
support recontiaissance aircraft an exceptional perform- 
ance at speeds up to Mach 2 and over. 


THE RIGHT QUALITIES... 

The Olympus has the ideal thermodynamic cycle for the 
economic propulsion of a supersonic aircraft at Mach 2 
plus and embodies all the qualities essential] for such an 
application: high power at high altitude; extremely low 
fuel consumption; great operational flexibility; a long 
overhaul life; a very high thrust/weight ratio; and excel- 


lent handling qualities, 


Avro Vulcan Mk 2 V-bomber 


«:. PROVED IN SERVICE 

The Olympus has proved itself in several years’ service, 
as the powerplant of the Avro Vulcan V-bomber, to be one 
of the most successful turbojets ever built. Maintenance 
is exceptionally low—last year, for example, on a 26,000- 
mile, round-the-world tour, the maintenance required was 
negligible. 

The truly astonishing built-in potential of the Olympus 
has been confirmed by the threefold increase in power 
from the 11,000-lb thrust dry of the original production 
engine, to the 33,000-lb thrust with reheat of the latest 


version. 





——— 


Olympus under test with reheat in operation 


SUITABILITY FOR SUPERSONIC AIRLINERS 
Already selected for the RAF’s most up-to-date super- 
sonic aircraft, the Olympus will clearly require relatively 
minor changes to adapt it to the requirements of a super- 
sonic airliner in the same speed category. 





BRISTOL SIDDELEY 
ENGINES LIMITED 


For further information please write to: 
Bristol Aero-Industries Limited, 
10210 Pie 1X Boulevard, Montreal 
North, PQ, Canada. 


TURBOJETS TURBOFANS — TURBOPROPS 
RAMJETS ROCKET ENGINES 

MARINE AND INDUSTRIAL GAS TURBINES 
MARINE, RAIL AND INDUSTRIAL DIESEL ENGINES 
PISTON ENGINES 


PRECISION ENGINEERING PRODUCTS 
























































AIRLINE OBSERVER 


> Watch for the International Assn. of Machinists to demand stronger 
Federal Aviation Agency supervision of airline maintenance procedures. 
Dismissal of IAM members who have refused to sign final work orders de- 
claring aircraft airworthy and allegedly hazardous refueling practices on some 
carriers will be major issues in planned talks with FAA. The union wants 
definite FAA regulations which will take precedence over company main- 


tenance manuals. 


> Russia and Indonesia have signed an agreement providing for direct air 
service between Moscow and Jakarta. 

> International airlines are increasing activities in opposing tax boosts 
throughout the world. Ten regional working groups of the International 
Air Transport Assn. will oppose income taxes based on gross revenues of 
the airlines, but will support assessments on allocated net income and 
creation of an equitable formula for allocating this income. 


> Look for a strong faction within Air Line Pilots Assn. to openly back 
severing all ties with flight attendants by a constitutional amendment that 
would establish ALPA’s Steward and Stewardess Division as a separate 
union. Pilots feel that because the average hostess lacks high interest in labor 
issues, the flight attendants section could become a tool of hostile unions 


or ALPA minorities. 


> Turbojet aircraft speeds are forcing airline pilots to cross and re-cross the 
same weather front so often that pilots are now identifying the fronts with 
hurricane-type code names such as Annie, Barbara and Claudia. Necessity 
of encountering these fronts several times a dav is being cited by pilots as 
an example of how turbojet speeds have increased piloting problems, which 
should be offset by a lowering of monthly flight time. 


P I'ederal Aviation Agency plans to make Dulles International Airport a 
duty-free port, the first such port in the U.S. Travelers leaving the U.S. 
could purchase items duty free at the airport. Dulles, a jet airport outside 
Washington, D. C., is scheduled to open in late 1962. 


> Russian technicians have adopted a new riveting method and a new 
scaling material that make it possible to utilize the entire center wing 
section of the new experimental Il-18-]1 turboprop transport as a fuel tank. 
Tests cf the new aircraft have demonstrated that it is capable of making the 
Moscow-Khabarovsk flight nonstop compared with two stops required of the 
standard [l-18. It has flown nonstop Irkutsk-Moscow-Leningrad-Moscow in 
10 hr. and will be capable of transatlantic flight. It will accommodate 92 
passengers instead of the 84 carried by the [I-18 or 125 instead of 111 in 
the tourist version. The I]-18-1 is expected to go into serial production 
shortly. At present, only a single test model exists 


> International Air Transport Assn. is again emphasizing its opposition to the 
collection of any form of traffic origin and destination statistics. A panel 
created by the International Civil Aviation Organization to study the 
practicability of requiring such statistics of airlines already has held three 
meetings on the subject. 


P Local service airlines are faced with a new advertising campaign extolling 
the advantages of bus travel over airlines on short trips. Recent newspapet 
ads of the Greyhound Lines tell prospective airline passengers: ““Zoom as 
fast as you like. When you step off the ramp vou're still miles from down 
town.” In a time and cost comparison, Greyhound points out its buses driv« 
the 100-mi. Washington-Richmond run in 2 hr. 20 min, at a round-trip cost 
of $5.95. While scheduled flight time between these points is only 35 min 
utes, the ad contends that the extra ground travel and check-in time brings 
the total air travel time to 2 hr. and 20 min. at a cost of $18.80 for the 


round trip. 








AVIATION WEEK 
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> Air freight carried by American Air- 
lines totaled 13.2 million ton miles dur- 
ing October—an 18% gain over Octo- 


ber, 1960. 


> Allegheny Airlines reports it flew 77,- 
118 passengers over 15 million mi. dur- 
ing October—a 14% gain over the same 
month last year. 


> American Airlines will add an 1] a. m. 
jet flight daily between Chicago and 
New York. With the new flight, Ameri- 
can now provides every-hour-on-the-hour 
service from Chicago to New York be- 
tween 8 a. m. and 7 p. m.—except for 
10 a. m.—and from New York to 
Chicago from 8 a. m. to 7 p. m. 


> British European Airways’ first Ann- 
strong-Whitworth Argosy air freighter 
is scheduled to begin service eight times 
per week between London and Milan, 
Italy, on Nov. 26. 


> Central Airlines reports 25,399 pass- 
engers boarded during October—a 
75.8% increase over October, 1960. 


> Eastern Air Lines reports it will oper- 
ate its air shuttle services on a “‘continu- 
ous” basis between New York and 
Washington and New York and Boston 
during the Thanksgiving holiday week- 
end. Eastern says its Constellations on 
the air shuttle routes will depart as fast 
as thev can be loaded, unloaded, serv- 
iced and dispatched. 


> Federal Aviation Agency has signed a 
10-vear agreement with the American 
News Company of New York for im 
stallation and operation of food and 
beverage facilities at Dulles Interna- 
tional Airport 


> Flying Tiger Line reports it has flown 
over 4.2 million ton miles of freight dur 
ing the first three weeks after Oct. 16 

the date the airline began its new rate 
structure (AW Oct. 2, p. 45)—an in 
crease of 13% over the same period 
last year and 23% over the preceding 
month. Flying Tiger reports its over-all 
load factor has increased 15% since it 
began the new rates. 


> Military Air Transport Service has 
awarded $11 million in contracts to 15 
civilian airlines for transportation during 
the last quarter of 1961. 


> Trans World Airlines reports it flew 
over 103 million revenue passenger 
miles on its international routes during 
October—an 8% increase over October, 
i960. 
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YACSTERNS MIGHI/ 


JSET-AGE FLEET 


BRINGS YOU THE ULTIMATE IN MODERN AIR SERVICE! 


¢ New 720B Fan/Jets—fastest nonstops ever offered along the Pacific Coast 


¢ New 720B Fan/Jets—fastest nonstops ever from Los Angeles to Mexico City ‘ 

¢ 707 Jets—between Los Angeles, Salt Lake City, and Minneapolis/St. Paul WE yar R N 
e 707 Jets—fastest between San Francisco, Denver, and Minneapolis/St. Paul 

¢ Jet /Prop Electra II's to Phoenix, San Diego, Long Beach, Las Vegas, Oakland Al RLINES 

e Luxury Champagne Flights, Hunt Breaktast Flights, and thrifty Aircoach, too 
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X-15 Objectives Raised to New Limits 


By William S. Reed 


Edwards AFB, Calif.—More than two years after the first flight of the 
North American X-15 hypersonic research aircraft, test data indicates that 


the rocket-powercd airplane will exceed its design limits by 100% 


and 17% in speed. 


4 


in altitude 


The X-15 already has been pushed to near its design limits of 250,000 ft. 
altitude and 1,200F skin temperature and past its maximum design speed 


of Mach 6. 

In flights exploring the performance 
cnvelope of the aircraft, Maj. Robert M. 
White flew it to 217,000 ft. on Oct. 11 
and on Nov. 9 (AW Nov. 13, p. 33), 
White achieved a record speed in the 
X-15 of Mach 6.04. 

White’s speed record flight produced 
a skin temperature of 1,100F, as had 
one earlier speed run. 

It now appears that the X-15 will be 
able to reach Mach 7 and 500,000 ft. 
New program objectives call for the 
X-15 to attempt to eventually reach 
these limits. 

A model of the aircraft originally 
was tested to Mach 7 in a wind tunnel 
and there were indications at the time 
of factory rollout that it might be 
pushed to that limit in flight (AW Oct. 
20, 1958, p. 26). 

Progress of the X-15 research pro- 
gram, while not without occasional set- 
backs, has produced satisfactory results 
in the form of confirming data on much 
that was theory a few months ago. One 
of the most significant products is con- 
firmation of man’s ability to operate 
effectively under conditions of weight- 
lessness, alternating with high positive 
and negative transverse and normal ac- 
celerations. Of no less significance is 
data on aerodynamic heating, high tem- 
perature structures, throttleable rocket 
engine performance, bioastronautic data 
and upper atmospheric research on cos- 
mic radiation. 


Flight Data Gap 
Paul I’. Bikle, director of the NASA 


‘light Research Center, wams_ that 
there will be a gap in flight research 
data resulting from the lack of a suitable 
test vehicle to follow the X-15 within 
a reasonable time. 

Early 1963 should see the end of the 
X-15 program as it was first laid down 
and this will be the start of a flight data 
famine that will continue until the 
Dyna-Soar vehicle reaches flight stage, 
probably a year and a half later, Bikle 
said. Dyna-Soar, he says, should have 
been started into the construction phase 
as soon as it was proved feasible on 
paper. Too often, concepts are proven 


52 


on paper and the next step is taken 
without building the hardware to back 
up proof of the first concept. 

Design of future control systems 
should put man more in the loop than 
was thought possible when Project Mer- 
cury was conceived, Bikle says. Pilots 
should be made to work all the time, 
not merely called upon to take over in 
case of an emergency or else they will 
be like a passenger in an automobile 
who is required to take the wheel the 
instant a tire blows out. If the pilot 
works throughout the flight, he will 
already be a part of the system and more 
ready to function whenever an emer- 
gency arises. 


A new adaptive flight control system 
is near the flight stage. It is now being 
installed in the number three X-15 and 
will provide variable gains to the pilot’s 


stick resulting in optimum control 
forces and response rates at all airspeeds 
and altitudes. This svstem will con- 
tinually adjust stick forces and control 
surface rates regardless of dvnamic or 
Mach number. Depending on the suc- 
cess of this system in the number three 
aircraft, which to date has not flown, 
the adaptive control system will be 
retrofitted to the other two aircraft. 

Another control svstem modification 
soon to be flown will be the incorpora- 
tion of stability augmentation into the 
reaction control system. The reaction 
augmentation system will damp out 
some of the unstable oscillations which 
occur at extreme altitude when reaction 
control is used. Lacking any damping 
action at low dynamic pressure, the 
X-15 is unstable with the present sys- 
tem. Reaction augmentation will make 
control during the ballistic portion of 
flight easier and more precise. 

The two active X-15s in the program, 
Nos. 66670 and 66671, had been aloft 
a total of 77 times by the middle of 
November. Powered flights were made 
29 times with the XLR-11 engines and 
15 times with the XLR-99 RM-1 57,000- 
lb, thrust engine. One unpowered free 
flight, the first, on June 8, 1959, was 
made by North American Aviation Test 
Pilot Scott Crossfield. The remaining 


32 flights which have seen the X-15 
aloft but not launched were either de- 
liberately planned to test compatibility 
of the X-15/B-52 combination or were 
aborts due to a variety of reasons—com- 
munications failure, _ pressurization 
losses, APU malfunction, control  sys- 
tem failure, etc. The first powered flight 
with the XLR-99 engine was made by 
Crossfield on Nov. 15, 1960, approxi- 
mately two years past the time when the 
engine was scheduled for flight. Devel- 
opment difficulties with XLR-99 caused 
the delay, among which was the explo- 
sion of an engine during runup in the 
number three aircraft in June, 1960 
(AW June 13, 1960, p. 37). The ac- 
cident caused the virtual destruction of 
the aft fuselage but the aircraft has been 
rebuilt. 


Low Speed Work 

By the time the XLR-99 was ready, 
considerable low speed work had been 
accomplished in the number one and 
two aircraft equipped with two XLR-11 
engines. Project personnel report that 
there has been no engine malfunction 
on any of the flights. 

The number two aircraft experienced 
an engine fire shortly after launch on 
the fourth powered flight (AW Nov. 
16, 1959, p. 32). Crossfield shut the en- 
gines down and elected to land on Rosa- 
mund Dry Lake rather than attempt to 
make the lake at Edwards. Although the 
landing was good, even discounting the 
emergency nature of the situation, the 
fuselage fractured at the juncture of the 
fuel tank compartment, probably be- 
cause there was a significant amount 
of unjettisoned propellant aboard. Com- 
plete fuel jettisoning did not occur be- 
cause of the nose down attitude of the 
aircraft, resulting in a higher than de- 
sign weight at landing. 

With the characteristic rapid fall- 
through of the nose, the structure 
vielded and the aircraft broke its back. 
Repair was rapid, however, and the air- 
craft flew again on Feb. 11, 1960, three 
months after the accident. 

Management of the $225-million te- 
search program is under the direction of 
the National Aeronautics and Space Ad- 
ministration. Actual direction of the 
program emanates from the NASA 
Flight Research Center at Edwards 
AFB including flight test planning and 
data reduction. Maintenance of the 
three X-15s is performed by NASA— 
the Air Force maintains the two B-52 
carrier aircraft. 

Modifications for depot-type mainte- 
nance on any of the five aircraft or re- 
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SERIES OF PHOTOS, taken with a Hulcher automatic camera with telescopic lens, shows the X-15 landing on the north lake bed at 
Edwards AFB. In left photo, the X-15 is completing flareout. Ventral fin already has been jettisoned and 1 ir extended. Smoke flare 
is an aid to the pilot in determining wind direction and velocity. Photo at right shows wing flaps ext 
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PHOTO AT LEFT in sequence shows the old hangars of the north base in background with a pronounced mirage effect of the hot desert evi- 
dent. Sawtooth pattern on aircraft’s belly is caused by frost collecting on the surface cooled by liquid oxyg Next picture was taken an 
instant before touchdown. Airspeed at this time is 185 kt. and angle of attack is about 7 deg. with rate of ent about 4 fps. 
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X-15 is shown rolling out after touchdown. Lake bed appears rougher than it actually is due to for t iw of the surface by the 
camera’s telescopic lens. Directional control is maintained by aileron deflection which places more or les ht on the appropriate skid. 
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A broad program of oceanographic research is 
yielding interesting results at Honeywell’s ocean- 
research base. In addition to studies and R&D in 
geophysical oceanography, advanced techniques 
are being developed for the acquisition and anal- 
ysis of underwater data. A study of the ocean’s 
variables and development of underwater instru- 
mentation are also proceeding under contract to 
the U. S. Navy. 

Honeywell’s experienced scientific staff, together 
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with the Seattle Development Laboratory’s out- 
standing development and test facilities on Puget 
Sound, offer a unique capability for research on 
oceanographic problems. 

Principal areas of Honeywell activity include: 
OCEANOGRAPHIC INSTRUMENTATION — Research 
and development of high-output, low-frequency 
research sound sources @, surface and subsurface 
instrumentation buoys , telemetry equipment 
and techniques ®. plus unique data recording, 
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Oceanographic electronics and geophysical 
oceanography — at Honeywell's Seattle 
Development Laboratory and Deep Ocean Research Unit 
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storage and display techniques and equipment. 
ANALYTICAL STUDIES — Oceanographic studies of 
thermal structure, salinity, relationships of am- 
bient noise to sea state, airborne wave height meas- 
urement, magnetic variations in the oceans with 
time, depth, and locus. 

FACILITIES include a 50-foot research vessel€} 
a 50-foot instrumented barge, and a new 65-foot 
twin-screw catamaran now under construction 
which will be a “floating laboratory"@ 
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FULL DETAILS on request. Address: Dr. T. F. Hueter, 
Honeywell Seattle Development Labo Seattle 3 
Washington 
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EARTH SCIENCES AT DRESSER ELECTRONICS, 


NATURALLY! 


Since 1945 Dresser Electronics has been solving instrumentation 
problems associated with earth probes—first to find oil traps 
for petroleum geophysicists, now also to provide immediate answers to 
vital defense and security problems. A sample of present contracts— 


for: U.S. GEOLOGICAL SURVEY (Major Crustal Studies Project)—Long-Range 
Recording Systems for VELA UNIFORM program. 
DEPT. OF DEFENSE (Civil Defense)—an Automatic Radiation Moni- 
toring System. 
USAF (ARPA)—development and prototype of Unmanned Seismic 
Station. 
US ARMY (Signal Supply Agency)—instruments and field studies rel- 
evant to seismic techniques for Missile Impact Location. 
USAF (Systems Command/Hanscom Field)—-development of VLF Elec- 
tronic Seismometer with possible lunar probe application. 


Dresser/SIE systems engineering is also at work in other projects 
throughout military, industrial and defense areas. 


The unique approach of this systems-oriented company may solve your problem. 


DRESSER ELECTRONICS 


SIE | DIVISION | ONE OF THE DRESSER INDUSTRIES 
/ 


10201 Westheimer, Houston 42, Texas 
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SIX PILOTS CURRENTLY INVOLVED 


in 


© 


ae a ris tt 


the X-15 flight research program are shown 


beside their vehicle. The pilots and the number of powered flights they had made as of 
Oct. 25, 1961 are, left to right, John B. McKay, NASA, (2); Joseph A. Walker, NASA 
(9); Cdr. Forrest S. Petersen, USN (4); Maj. Robert A. Rushworth, USAF (3); Neil A. 
Armstrong, NASA (2); and Maj. Robert M. White, USAF (10). Scott Crossfield, North 
American Aviation, completed the contractor portion of the program with his 13th 


powered flight on Dec. 6, 1960. 


lated components usually are handled by 
the manufacturer under terms of open 
contracts let by the Air Force. Actually, 
careful delineation of which group—Air 
Force or NASA—handles what in the 
program is difficult to determine since 
in the whole effort teams from both 
sides work in parallel and it is difficult 
to distinguish where one leaves off and 
the other begins. 

Considerable instrumentation — has 
been installed by NASA at the Edwards 
station and in the High Range stations 
(AW Feb. 23, 1959, p. 28) for data 
gathering, but the High Range extend- 
ing from Edwards to near Wendover, 
Utah, was contracted for by the Air 
Force. It is maintained under NASA 
contract by the Bendix Corp. 

Funding provided by the U.S. Navy 
is relatively small, amounting to $7.4 
million, or about 3% of the total. 
NASA has spent about $45 million and 
the remaining $172 plus million is Air 
Force funded. 

X-15 has handling characteristics 
similar to Century Series fighter aircraft 
including high sink rate, trim change in 
the transonic region, and slight un- 
damped stability variations without sta 
bility augmentation. Maj. Robert M. 
White describes the X-15 as_ typical 
of high lift/drag aircraft and without 
serious fault as to stability and control 
parameters for a pilot versed in the 
foibles of present dav high speed 
fighters. 

“White told Aviation Weerx that the 
X-15 is “rock solid” throughout all 
speeds with the stability augmentation 
system on, and flyable with the system 
off although somewhat less manageable, 
as are most supersonic aircraft without 
stability systems. 

White’s flight to 217,000 ft. recentl 
was controlled entirely with the side 
stick, a controversial feature which al- 
most caused the loss of the number onc 
X-15 on its first glide flight. North 


American Aviation Pilot Scott Cross 
field declared before the flight that he 
would use the side stick for the entire 
flight and got into serious trouble when 
he began the landing flarcout because 
the response rate of the stabilator, (or 
one-piece stabilizer-elevator) was too 
slow. Data from that flight shows that 
the side stick controller was pushed to 
both its forward and rearward stops 
while the pilot tried to flare the aircraft 
with a stabilator response rate of 15 
deg./sec. Later, the gain was changed 
to provide 25 deg./sec. rate and with 
this more realistic response, the side 
stick became usable. 

Use of the side stick minimizes tran- 
sient control inputs which can be ap 
preciated by anyone who has undergone 
significant amounts of transverse g. 
Under power, the X-15 will accelerate 
along its longitudinal axis to more than 
3.5g at engine burnout. This occurs 
while climbing at an angle of 32 deg 
on altitude flights which probably will 
approach 60 deg. when a full-throttle 
maximum altitude attempt is made 

Of still greater concern from the con 
trol standpoint is negative transverse g 
in combination with positive normal g 
experienced on re-entry. Transverse g 
is measured parallel to the X-15 thrust 
axis. A negative transverse g acts to 
move the pilot forward in his seat, posi 
tive transverse g tends to force him back 
in his seat. White’s descent from 217 
000 ft. forced upon the X-15 a maxi 
mum normal acceleration of 4.5g and a 
transverse acéeleration of —2.Sg. Use of 
a center-mounted control stick probably 
would have forced the input of un- 
wanted fore and aft control movements 
while the pilot was executing the task 
of maintaining a proper re-entry atti- 
tude. 

Negative transverse acceleration re 
quires more in the way of physical re- 
straint for the pilot’s body than any 
ether maneuver. Of particular concern 
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Engineered 
Environment 


The thimble-sized nest of the potter wasp 
is a feat of engineered environment as 
well as artistry. The mother wasp care- 
fully gathers hundreds of particles of 
wet clay and positions them inside the 
nest so that air can circulate around 
them. This maintains proper humidity 
for larvae during the hot, dry months. 

How is humidity control being handled 
in your project? Proper and reliable 
functioning of electronic components as 
well as the efficiency of personnel depend 
on precision humidity control. Special- 
ized AAF equipment that “tailors” the 
atmosphere for you includes many other 
engineered products built to rigid mili- 
tary standards. 

AAF’s half century of experience is 
available to you. Our engineering staff 
is ready to collaborate with yours in con- 
quering environmental control problems. 
“Better air is our business.” 





PACKAGED 

ENVIRONMENT 

* Heating 

© Ventilating 
Air Filtering 


. 
© Refrigeration 
¢ Humidity Control 


ENGINEERED 
ENVIRONMENTAL 
SYSTEMS 











DEFENSE PRODUCTS DIVISION 


American Air Filter Co., Inc. 
* Rock Island, Ul. «+ Phone 788-9311 
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“‘OUTSIDE-IN” TEST represents final checkout of the Bendix 20’ by 27’ satellite test chamber which has been completed ahead 
of schedule. This leak-rate test consists of sealing the chamber, enclosing it in a polyethylene bag, and filling the space between 
the bag and the chamber with helium. As the chamber is pumped down, the exhaust products are analyzed for the amount of 
helium which might have leaked into the chamber. ‘‘In-leaking’’ was within specification as measured by a helium mass spectrometer 
leak detector. Earlier pumpdown tests also exceeded specifications. An altitude of 1,300,000 feet has been achieved and maintained! 
This altitude was reached in only eleven hours of pumpdown time! Look to Bendix where ideas unlock the future. 


SPACE ENGINEERS experienced in integration, assembly and testing of 
satellites will find new careers at the Bendix Space Laboratories. Specialists 
are needed for thermal-vacuum, vibration, structures, dynamics, radio and 


noise interference, fluids and mechanics, instrumentation, circuit design, 
and field test. Write or call Personnel Director, Bendix Systems Division, 
Ann Arbor, Michigan—an equal opportunity employer. 


Bendix Sysiems Division 













is the need to restrain the pilot’s head to 
prevent the head and the protective hel- 
met from being forced forward and 
down by virtue of its own weight. Se- 
curing the helmet to the headrest by a 
cable or some other means was ruled out 
because of possible complications of 
escape procedures. 

Support for the head during negative 
transverse g is provided by building a 
helmet rest into the top of the cockpit 
canopy. The forehead is rested against 
| support and the head prevented from 
slumping forward during longitudinal 
deceleration. 

Restraints also are applied to the rest 
of the body to keep the pilot well posi- 
tioned during all phases of flight. Of 
particular concern is the need for sup- 
port for the pilot’s arms in a manner 
that will reduce as much as possible un- 
wanted movements which mav be intro- 
duced into the control system 


Planned Profile 


Mach of the X-15 pilots tries to fly 
every prescribed mission as nearly as 
possible to the planned profile—not 
from the standpoint of exceeding the 
limits of safety but from the standpoint 
of professional pride. White’s altitude 
flight was profiled for a maximum alti 
tude of 200,000 ft. and he was not 
pleased with having overshot the mark 
by 17,000 ft. He would rather have had 
it come out exactly on the planned alti 
tude if only to prove that he could hold 
the exact pitching moment flight path 
is planned 

\s it was, slightly more nose up pitch- 
ing moment than he would have desired 
was introduced into the aircraft bv the 
reaction control svstem as he was en 
deavoring to hold a 32-deg. attitude on 
the wav up. The higher angle acquired 
after engine burnout about 130,000 ft 
caused the extra altitude to be gained 

\ new feature in the X-15 is a control 
system, soon to be tested, which will 
integrate the reaction control system 
into the same control stick with the 
acrodvnamic svstem. Phase-in from 
one system to the other will be auto 
matic and smooth as necessity dictates 
In other words, if the aircraft has passed 
far enough out of the atmosphere so 
that the aerodynamic control system be 
gins to lose effectiveness and the pilot 
commands a 150 deg./sec. roll rate but 
the aerodynamic controls will provide 
only 120 deg./sec. the reaction system 
will add the additional 30 deg./sec. 
necessary. More and more percentage of 
the control will be taken over by the 
reaction system as dynamic pressure be 
comes less and vice versa. Obviously, 
with all the parameters that must be 
sensed for smooth functioning of such 
a system, considerable testing will be 
necessary before the svstem becomes 
useful. Until then, reaction control still 








How OGO keeps its eye on the ball 


When OGO* goes into space carrying as 
many as 50 scientific experiments for 
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highly successful scanner used in all Dis- 
overer satellites, is being developed by 
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Four Skybolt air-to-ground missiles 
ready for action under the wings 
of the Air Force B-52 bomber. b 


Strong steel skin for the Skybolt 


An Air Force B-52 bomber will be able to hide in 
the sky and launch four Douglas Skybolt nuclear 
missiles at targets 1,000 miles away when this air- 
launched ballistic missile becomes operational! 
The Skybolt, presently under development, will 
give us another strong deterrent against enemy 
attack. 

To obtain this long range, Douglas designers 
had to trim every ounce of dead weight from the 
Skybolt without sacrificing strength or perform- 
ance. They used an ultra-high-strength steel 
sandwich-rolled between two other steel plates 
to obtain highly uniform gage and extremely 
smooth surface. The result—a steel motor case of 
great reliability. Sandwich-rolled sheets are also 
commercially available for other industrial 
applications. 

The search for stronger, lighter-weight com- 


ponents has led to general use of ultra-high- 
strength alloy steels for vital parts of rockets, 
missiles and aircraft. United States Steel has 
been a pioneer in their development. All USS 
Aircraft Quality Steels are accurately controlled 
during production to meet military specifications, 
and to assure uniform cleanliness and maximum 
responsiveness to heat treatment. Our metallur- 
gists are ready at all times to help you make the 
best selections. For more information, write 
United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pa. USS is a registered trademark, 


United States Steel Corporation - American Steel 
and Wire Division - Columbia-Geneva Steel Divi- 
sion - National Tube Division - Tennessee Coal 
and Iron Division - United States Steel Supply 
Division - United States Steel Export Company 


United States Steel 
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BELLY OF THE X-15 is covered with frost as fueling is conducted just prior to takeoff. 


Burning time of the Thiokol XLR-99RM-1 
The engine produces 57,000 Ib. of thrust. 
rocket engine exhaust nozzle. 


will be handled with the left side stick 
as it now Is. 

Recovery from extreme altitude, such 
as the flight in which White reached 
217,000 ft. and the aircraft's velocity 
afforded only 3 psf. dynamic pressure, 
is not like recovering from a stall as 
might be expected. A combination of 
gradual g buildups from zero to 4.5 
eliminates any aerodynamic buffeting. 

White says he had the impression 
before his first re-entry that there might 
be some buffeting as the aircraft began 
to fly again after merely falling but 
sufficient indicated airspeed is attained 
before lg is reached so that the 
X-15 is not flying in a stalled condition. 
Transition from a minimum of 3 psf 
over the top to the point where sufh- 
cient dynamic pressure of about 260 psf. 
is reached is smooth and entirely with- 
out the suspected stall buffet, White 
savs. 


Stabilator Trimmed 


During the ballistic portion of flight 
when dynamic pressure is too low for 
the aerodynamic controls to function, 
the stabilator is trimmed to a_ precal- 
culated angle which will give it the 
required bite when sufficient dynamic 
pressure is attained. Until that time, 
attitude is maintained by the use of 
the reaction control system. Less and 
less reaction control action is needed as 
airspeed gradually builds up to the point 
where the aerodynamic system takes 
over. The preset angle allows for the 
aircraft to be in reasonable trim state 
when speed builds up to the point where 
flving starts again. 


engine is averaging about 80 sec. per flight. 
Speed brakes are just above and below the 


Knotty problems exist with respect 
to the abilitv of the X-15 to reach pre 
determined landing points during dif 
ferent portions of the flight. There arc 
about two dozen lakes in the vicinity 
of the flight path on which successful 
landings can be made. However, ther 
is a constantly changing cardioid-shaped 
(heart-shaped) pattern varying with 
changing airspeed and altitude which 
covers that portion of the ground which 
the aircraft can reach at anv given time 


Turning Radius 


Hlow far the aircraft can glide is a 
function of the energy built up in the 
machine, both potential and kinetic 
Under most conditions, the X-15 can 
glide for about 200 naut. mi. but the 
closest field it could successfully be 
maneuvered into is about 25 naut. mi 
ahead of it. Therefore, the aircraft could 
be over Edwards at maximum speed or 
altitude and be unable to maneuver for 
a landing on the lake. There simply is 
no wav for the energy in the machine 
to be judiciously expended in maneuver 
ing or by absorbing it in aerodynamic 
drag. Turning radius at high speed or 
at high altitude is verv great and if the 
pilot were to trv to spiral down from 
a high altitude and high speed condition 
to a point directly beneath him he 
would fall about 25 mi. short of the 
intended landing 

This unusual feature has been drilled 
into all seven X-15 pilots and they are 
advised by controllers manning a_plot- 


ting board in the NASA communica- 


tion center what the state of the energy 
in the aircraft is. Additionally, rough 
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X-15 RESTS O 


EDWARDS LAKE BED after landing while the B-52 carrier aircraft flies by in a customary salute. Fire and 


os 


* 


Tescue 


ctews are on hand moments after the aircraft comes to a stop and immediately neutralize residual fuel which drains onto the ground. 
Note scorched NASA marking band on vertical tail. Heat-sensitive paint is used at times for special readings. 


rules of thumb are calculated before 
each flight. For example, White cal- 
culated on his altitude flight that he 


could maneuver back into Mud Lake 
over which he was launched if the 
engine failed at any time before 33 
sec. after ignition. 

If failure occurred after that, he 
would trv for one of the intermediate 
lakes or for Edwards depending on 
position and energy at the time of 
failure. In anv event, he could depend 
on constant advice from the ground as 
to the state of the aircraft’s energy. 

Ground plot of the energy, however, 
‘s useful to the pilot only to the point 
where he intercepts the high kev, usu- 
ally at 20,000 ft. High key is one of 
two pre-established points in space 
which give the pilot a go or no-go for 
a dead stick landing. From this point, 
any information relayed from ground 
controllers would suffer from a time lag 
and rapid “how-goes-it” information is 
needed instantaneously. In this phase, 
experience and a nebulous thing called 
intuition are the most reliable means 
of calculating the flight path in order 
to achieve touchdown at a precise point. 
Judicious use of speed brakes to increase 
drag and variations in the size of the 
landing pattern afe necessary to bring 
the powerless research aircraft onto the 
lake bed at a prescribed landing point. 

A new technique, that of energy man 
agement, is being developed to predict 
accurately whether or not a_predeter- 
mined landing point is within range of 
an unpowered aircraft. 
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Energy within the aircraft is directly 
proportional to the altitude and to the 
square of the velocity of the vehicle. In 
the case of the X-15, its ability to glide 
to a certain point and effect a safe land- 
ing is the result of the pilot’s ability to 
trade off the potential and kinetic en- 
ergy of the craft for range and maneu- 
verabilitv. 

Looking down from above, the area 
into which the X-15 can safely be ma- 
neuvered appears as a cardioid generally 
ahead of the aircraft with the vallev of 
the cardioid closest to the aircraft. It 
must be noted that because of the 
X-15’s limited maneuverability, the area 


X-I5 WING TEMPERATURES 
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% CHORD 
GRAPH SHOWS TYPICAL chordwise tem- 
perature gradient for flight at Mach 3. At 
Mach numbers, the characteristic 
dip in temperature near the ordinates of the 
graph disappears. Temperature builds up on 
the leading edge at high speed more rapidly 
until the curves slope gradually from left 
to right. Note the temperature gradient 
on the midspan cross section. 


higher 


into which it safely can be landed usu 
allv lies ahead of the flight path, and 
although it expands with increased 
speed and/or altitude, it also moves 
out ahead of the craft as the speed in- 
creases. 

Calculations of the correct energy 
management techniques are made prior 
to each flight in the program. Lines 
representing the nearest point on which 
a landing can be made are overlaid on 
a map of the planned mission together 
with airspeed and altitude points repre- 
senting minimums which must be at- 
tained at certain points. 

Pfesent method of information dis- 
play in the NASA control room is rather 
cumbersome and requires some inter- 
polation. Soon to be installed is a visual 
display of energy on a 2]-in. screen 
which will show aircraft position relative 
to the ground and the possible landing 
area in the form of a_ variable-size 
cardioid superimposed on the ground 
display. Inputs of aircraft speed and 
altitude will be fed into a computer and 
will automatically vary the size of the 
cardioid, Attitude of the aircraft also 
affects the size and shape of the display 
reflecting the lessened range of the air 
craft when it is in a steep climb. 

Reference to the display scope will 
cnable ground controllers to assess im 
mediately the range potential of the 
X-15 during all phases of flight begin- 
ning with a small cardioid, representing 
a small energy potential, at the start to 
a very large area well out ahead of the 
craft as it reaches speed and altitude 
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Today many heart specialists use X-ray movies made Raytheon’s Machlett Laboratories Division 


Probing into the human body or outward along O1 keep order along the skyways. 


our airways, Raytheon electronics guard your peeds increasing and traffic be- 


well-being and safety. lense, development of still more 


INWARD In the fight against heart disease, doctors I ir systems by Raytheon, in co- 
ees = = - : $ 
m ; yp th the Federal Aviation Agency, 


have a unique weapon In X-ray motion pic- 





tures. Practical X-ray movies and televised he ontinued air safety. 
OUTWARD X-rays have been made possible by Raytheon 1 other ways, Raytheon pioneers 

developments that reduce exposure to harmful n cs frontiers—strengthening our 
nd, sea and in the air, improving 


duction processes, increasing 





radiation by 90 per cent. The result is earlier 
and more accurate diagnosis of heart disease. 
Across the country, Raytheon radars pre-_ ¢ forts and extending the scope 


cisely track flying aircraft to help air traffic wledge. 


RAYTHEON COMPANY 


LEXINGTON, MASSACHUSETTS 
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FLIES UNDER 
ENEMY RADAR 


The Grumman Intruder: 
it skims terrain in dead of night 
to search its prey... and “kill” 


Under cover of night or foul weather . . . in comes the A2F-1 
Intruder, penetrating enemy territory undetected. 

Its mission: seek out enemy targets in brushfire war. 
Destroy at will. 

Visibility might be zero. Terrain, unfamiliar. Target, 
moving. Yet the Grumman Intruder and its 2-man crew 
will navigate faithfully to the target area. They will find 
their target and destroy it. There will be no error. No mis- 
calculation. For the Intruder will be equipped to “‘see’’ 
through dead of night, to ‘“‘guarantee”’ the kill. 

Its radar will seek out the target, give the crew continu- 
ous data. This highly sophisticated radar will also project 
a target image on a display in the cockpit, enabling the 
pilot to evaluate the situation. 

Should he kill or pass? If his decision is to kill, at the 
push of a button his radar will pinpoint the target. Then, a 
computer will direct the weapons with uncanny accuracy. 

The weapons launched could be air-to-ground missiles. 
Or 500-pound bombs. Or nuclear weapons. Whatever the 
weapon, however, the A2F-1 Intruder will deliver it with 
great effectiveness. The result: the U. S. Navy can depend 
on the Intruder’s extended range and heavy-weapon capac- 
ity to help wage, and win, a limited war. 

The A2F-1 Intruder is illustrative of the many ad- 
vanced projects now under way at Grumman. Some of 
these, like the Intrude: e weapons systems. Others, like 
the Grumman Orbiting Astronomical Observatory, span 
the scientific spectrum—from space to nuclear research, 
from hydrofoil boats to revolutionary VTOL aircraft. 

In all these important areas, the answers are being 
unlocked at Grumman 


GRUMMAN 4 
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How to swat a hornet in flight 


Swatting hornets can be tricky. Especially if 
the hornet happens to be an enemy missile. 

Fortunately, we’ve got the best hornet swat- 
ter ever made. It’s called Nike Zeus. What 
makes the Nike Zeus anti-missile missile so 
effective? An important factor is the Target 
Intercept Computer System developed by 
UnivaAc®. This system tells Nike Zeus exactly 
where to go to kill a fast-moving target, as far 
as 100 miles away. 

And field units are already building up ex- 


cellent reliability records. Mean-time-to-failure 
design goal is an average of over 600 hours... 
and it is expected to attain greater reliability 
than any comparable computer in existence 
today. 

One more example of how UNIVAc’s team 


of scientists, mathematicians, physicists, engi- 


neers and technicians is capable of creating 


efficiency and reliability for today’s defense 
systems. If you’re in the systems business, talk 


to UNIvAc. We’re pioneers. 


First with mechanized design... LJ NI b VA Cc 


DIVISION OF SPERRY RAND CORPORATION 


Military Dept. ¢ Univac Park « St. Paul, Minn. 


REGIONAL OFFICES: 
Nisc, Ave, NW .) * DAYTON—20N. J 5) e LOS ANGELES —6363 Wilshire Blvd. (OL 3-3975) 


WASHINGTON, D.C. * BOSTON—' 





and gradually reducing to zero as the 
research vehicle comes back to rest on 
the Edwards dry lake bed. 

Energy management display has obvi- 
ous applications to Dyna-Soar because of 
the problems inherent in recovering such 
a vehicle from orbital flight. Not only 
will a display be vital for assisting 
ground controllers in advising pilots 
but an airborne cockpit display is 
deemed necessary. 

Such. a display, already being worked 
on, would present to the pilot his pres- 
ent position, the suitable landing sites 
ahead and a superimposed shape em- 
bracing the ground area onto which he 
could bring the craft for a successful 
landing. One more task for the X-15 
will be to test such an airborne energy 
management display prior to its instal- 
lation in Dyna-Soar. 

Efficacy of energy management 
method of landing versus some pro- 
cedure figured out by a computer and 
telayed to the pilot is proved by assess- 
ing the landings made in the X-15 by 
the seven pilots. Early in the program, 
no particular point on the lake was 
designated for landing but at the sug- 
gestion of the pilots, a marker was 
laid down as the touchdown point. 
Records have been kept of the landing 
point distance from this marker and 
they show that most landings have been 
within 1,000 ft. of the mark. This is a 
good performance even for powered air- 
craft and little short of spectacular for 
the unpowered, high lift/drag X-15. It 
points up the usefulness of this recovery 
technique for application to other space- 
craft such as Dyna-Soar and even opens 
the way for these aircraft to land at 
bases which may not necessarily have 
the fortunate geography of Edwards. 

Normal approach pattern speed for 
the X-15 is 300 kt. and at this speed, 
White reports that the X-15 has a very 
“solid” feel. With the flaps and gear 
up it has about the same glide ratio 
as an F-104 in landing configuration 
and pilots have found it helpful to 
practice approaches in the F-104 at the 
various emergency landing sites as well 
as the main recovery spot at Edwards. 

Once the aircraft is turned onto final 
approach, the ventral fin is jettisoned 
and the flaps extended. Forward speed 
is traded for flareout ability as the air- 
craft approaches the ground and once 
the flare is under way, the landing gear 
is extended. Average touchdown speed 
is about 185 kt. and although the air- 
craft could be landed at a slower speed, 
it is more or less “spiked” or flown hard 
on the lake bed to prevent the nose 
from slamming down too hard. Since a 
lower speed would result in higher 
angle at ground contact, this is avoided 
in order not to exceed structural limits 
on the fuselage. It is not possible to hold 
the nose off the ground because the steel 
skids are aft of the stabilator center of 


THIOKOL 57,000-LB.-THRUST XLR-99RM-1 engine is readied for ground run at Edwards 
AFB. Delay in development of this engine caused the use of two interim XLR-11-5 


16,000-Ib.-thrust four-chamber engines early in the 


Engine exploded during 


program. 


ground run in June, 1960, virtually destroying the aft section of the number three X-15 


which has been rebuilt but not yet flown. Pilots 


performed well on all flights. 


pressure and therefore the stabilator can 
exert no moment on the tail to hold 
the nose off. Once the skids touch, the 
nose comes down and the pilot is power- 
less to prevent a healthy thump. 

An unorthodox method is used for 
directional control once the craft is on 
the ground. Ground steering is achieved 
by lateral displacement of the control 
stick which causes differential stabilator 
deflection to impart more or less weight 
to one or the other of the skids. There- 
tore, if the aircraft tends to drift toward 
the right of the rollout, the pilot ap 








UNDER HIGH SPEED and/or high altitude 
conditions, the X-15 can be maneuvered 
into a landing spot within the area enclosed 
by the cardioid shape shown here. Note 
that the aircraft cannot land on a spot 
directly beneath it. High lift/drag 
means a large radius turn and aircraft would 
expend energy too fast to spiral down for a 
landing directly below. Energy management 
predicts amount of energy at any given 
time and advises pilot of situation with 
reference to intended landing point. Dis- 
tance from aircraft to nearest point on 
cardioid is about 25 naut. mi. 


ratio 


AVIATION WEEK and SPACE TECHNOLOGY, November 20, 1961 


und engineers report the XLR-99 has 


ft “aileron” and the rolling 
lies more force to the left skid 
the friction thereupon and 
ing out the roll. This ingen- 
thod of directional contro] was 
cht out until after the first free 
f the X-15. 


n 


g 
4 
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first of two articles on the X-15 
rogram. The concluding article 


n a subsequent issue of Avta- 


Foundation Will Study 
U.S. Scientific Needs 


Washington—National Science Foun- 


stablished a new offic 
nds in scientific resources 
pate the effects of massive 
programs on _ long-range 
ds 
headed by Dr. Richard 
illed the Science Resources 
fice. A foundation spokes- 
\viATION WEEK that forma- 
up does not reflect specific 
the emphasis being given 
llo manned lunar landing 
in attempt to survey 
ntific field in research and 

ls over the next decade 
n to the space program, Dr. 
will survey such areas as 
hic research and arctic ex- 


has taken a leave of ab- 

Massachusetts Institute 
ry to become associate 
rector for planning. 








The USN Aero 43L reel-launcher proves growth potential of standard basic gear... 








 lemelciel THE AERO 431 


LOOKED GOOD IN OPERATION.. 
PROVED EVEN BETTER 
IN TOUGH LAB TESTS! 


The Aero 43L combination reel-launcher was selected by 
the U.S. Navy as the basic component of an improved aerial 
target system with potential use on the A4D, the FJ4, and 
the F3H aircraft. The Aero 43L was the result of continual 
improvement of standard equipment operationally proven 
over a period of ten years. If it performed—it was thought 
by BuWeps that it might also be a surefire answer to the 
‘avy’s F4H Phantom aerial target needs . . . a safe place to 
put the taxpayers’ money in the present state of the art. 


So the CNO asked for action, and the Aero 43L took to 
the air. It looked good. It behaved well! No basic defects 
could be discerned in preliminary operations 


But true to its 186 year tradition of leaving nothing to chance, 
the Navy’s equipment watchdogs prudently suggested that 
what seemed to behave well under favorable field conditions 
may not always stand up well under the extreme rigors of 
continued field usage. So the Aero 43L was on its way to 
a highly reputed independent testing laboratory. ; 


INSTRUCTIONS: Subject the Aero 43L to the toughest 
structural load tests ever devised for such equipment. 
OBJECTIVE: Prove it beyond a doubt—or wash it out. 
RESULT: The Aero 43L is structurally “A-OK” in all 
respects! 
The Conclusion: Thanks to BuWeps wise policy of evalu- 
ation of improvements to qualified basic gear and its diligent 
persistence in proving the superiority of such equipment — 
U. S. taxpayers can rest assured that the operational squad- 
rons of their Navy and Marine Corps will continue to be 
amongst the best trained, most combat-ready air services 
of the free world. 
The Aero 43L is a product of Del Mar Engineering Labo- 
ratories...another development of free enterprise working 
arm-in-arm with the using services. Write Dept. AW-1585-1. 


INTERNATIONAL AIRPORT 
LOS ANGELES 45, CALIF. 


= ; 
£RING LABORATO 





U.S. Aerospace Firms 
Form European Assn. 


Paris—Representatives of 30 Ameri- 
can aerospace firms in Europe have 
formed an informal organization known 
as the U. S. Aerospace Industries in Eu- 
rope to promote “assistance and support 
in those areas where mutual and com- 
mon problems exist.” Representation 
includes airframe, engine and avionic 
firms. 

Spokesman for the organization says 
one of its major purposes will be to aid 
and assist new companies in establish- 
ing branch offices within Europe, draw- 
ing upon the knowledge and past experi- 
ence of various members. It also hopes 
to promote closer contact and coopera- 
tion between the industry and “Euro- 
pean governments and related interna- 
tional organizations.” 

Executive committee members are 
Gene Murphy, assistant director of 
European operations for Republic Avia- 
tion Corp., chairman; William Lear, Jr., 
vice president for international develop- 
ment of Lear, Inc.; Edwinson Robbins, 
Lockheed Aircraft Corp. deputy director 
for Europe; Geoffrey Parsons, Jr., Nor- 
throp Corp. vice president-Europe, and 
Armand Courtois, of United Aircraft 
Corp. 





Space Temperature 

Los Angeles—Daily temperature varia- 
tions of 600C have been measured at an 
altitude of 450 mi. and incorporated in 
the COSPAR (Committee on Space 
Research) international standard atmos- 
phere for 1961, Dr. Hilde Kallman-Bijl 
of Rand Corp. said at the meeting of the 
National Academy of Sciences, here re- 
cently. 

Atmospheric density at that altitude is 
so small that the variation has little effect 
upon the heat transfer to or from a 
space vehicle. 

Dr. Kallman told Aviation Week 
that the important effect of the tem- 
perature variation is that it causes the 
vertical depth of the atmosphere to in- 
crease during solar heating and decrease 
in its absence. 

This produces a wide daily varia- 
tion in atmospheric density at any 
given altitude and could cause important 
errors in missile or spacecraft guidance 
because of incorrect allowances for aero- 
dynamic drag. 

It could also produce important errors 
in the estimated lifetimes of space satel- 
lites. 

Dr. Kallman said the measurements 
on which the figures were based were 
taken in 1958, 1959 and 1960 which 
were years when relatively high solar 
activity occurred. 

Modifications will probably be made 
in the future. 














Cc 
* 


The scientists and engineers at Amherst Laboratories are cur- 
rently engaged in communications projects which are making vital con- 
tributions to our nation’s defens« rts. The basic objective of this facility 
is the advancement of the state-of-the-art of communications and instru- 


mentation systems, with emphasis the role that microwave and milli- 


meter wave technology will play t advancement. Coupled with these 
on-going specific projects, is a fre of investigation that allows no past 
premise to go unchallenged, allows new avenues of inquiry to go unex- 
plored. Together, they form what like to call “Project Tomorrow”... 


a total dedication to the advancen t of the science of communications. 


MANAGEMENT AND STAFF OPPORTUNITIES exist for dedicated 
scientists and engineers with ad\ degrees and creative desire. Physi- 
cists, Mathematicians and Electronic Engineers are invited to direct inquiries 


in complete confidence to Mr. H. L. Ackerman, Professional Employment, 


AMHERST LABORATORIES e | RIVE @ WILLIAMSVILLE, NEW YORK 


AN EQUAL OPPOR Y EMPLOYER 





SYLVANTA etecrronic systems 


Government Systems Management 


for GENERAL TELEPHONE & ELECTRONIC. 








Pick up and examine several dif- 

ferent brands of wire and cable. 

Almost identical, aren't they? Their similarity with regard 
to quality, however, is just as much an illusion as the art 
form above. 

Although similar materials and equipment may be used 
in making all brands of wire and cable, one brand —Hitemp 
—will outlast, outperform the others. 

Idle chest thumping? No! Hitemp has the greatest store 
of experience in the industry —two modern production facil- 
ities that are second to none—and more than one-fourth 
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Are lines A thru G parallel? 





illusion 











of its entire work force devoted solely to inspection and 
quality control. 

Hitemp products are for you, the wire and cable user 
who requires quality and reliability that is fact, not illusion. 


Hitemp is a Division of Simplex Wire & Cable Co. 


HITEMP WIRES Co. 


1200 SHAMES DRIVE, WESTBURY, NEW YORK 
1532 S. CALIFORNIA AVE., MONROVIA, CALIF. 





OFFICE OF 


LEGISLATIVE 
AFFAIRS 
OmECTOR 
PAUL G. DEMBLING 





INVENTIONS AND 
CONTRIBUTIONS 
BOARD 


EXEC. SECRETARY 
JAMES A. HOOTMAN 





DMECTOR OF 


DIRECTOR OF 
MANAGEMENT 
REPORTS 
THOMAS E 
JENKINS 


OFFICE OF 
APPLICATIONS 
OmECTOR 
(vaCamT) 
DEPUTY DIRECTOR 
MORTON J STOLLER 


DIRECTOR OF 
METEOROLOGICAL 
SYSTEMS 
MORRIS TEPPER 


DIRECTOR OF 
OGRAM REVIEW & 
RESOURCES 
MANAGEMENT 
(VACANT) 


DIRECTOR OF 
COMMUNICATIONS 
STEMS 
LEONARO JAFFE 


5: 
a 


OMECTOR OF 
FUTURE 
APPLICATIONS 
(vaCanT) 





ASSISTANT 
ADMINISTRATOR FOR 
PUALIC AFFAIRS 
HIDEN T. COX 


FICE 
PLANS & PROGRAM 
EVALUATION 
OW 











OF FICE OF TECH. 


OFFICE OF 
PuBLIC 
IMFO RMA TION 
DMECTOR 
©. 6 LLOYD 





ADMINISTRATOR 
JAMES E. WEBB 


DEPUTY ADMINISTRATOR 
HUGH L. ORYDEN 


ASSISTANT TO THE ADMINISTRATOR 
FRAPKLY? © PRILLIPS 


exe 


ASSOCIATE ADMINISTRATOR 
ROBERT C. SEAMANS JR 
DEPUTY ASSOCIATE ADMINISTRATOR 
THOMAS F DIXON 


OFFICE CF 


CUTIVE ass*T 


EXECUTIVE 


ASSIST AMT 
P. YOUNG 


OFFICE OF 
WwTER@raTIONAL 
PROGRAMS 
oreecToR 
ARNOLD ©. FRUTKIM 
ePuUTY cror 





OFFICE OF 
PROGRAMS 
OmECTOR 
0.0. wvYaTT 


DIRECTOR OF 


OMECTOR OF 
bee oy 4 & 
' 


Qual 
ASSURANCE 

ta 

GEePMaRT 


OMECTOR OF 
FACKLITIES 
COORIN, 


aT 
PALPHE ULMER 


JOINT AEC-WASA 





TECHNICAL PROGRA’ 
COORDINATION 
WEWELL D. SANDERS 


DIRECTOR OF 
MUCLEAR SYSTEMS 
HAROLD 8. FINGER 


DIRECTOR OF 
AERONAUTICAL 
RESEARCH 


OMECTOR OF 
PROPULSION AND 
POWER GENERATION 
(vacant) 


Lewis 
RESEARCH 
CENTER 
ORECTOR 
AGE SL VERSTEN 


MARSHALL 
SPACE 
FLIGHT 
CENTER 
OMRECTOR 


FLIGHT 
RESEARCH 
CENTER 
OMECTOR 
PAUL F. BIKLE 


WERNHER VON BRAUN 


OFFICE OF TRACKING 
SOATA ACQUISITION 


DEPUTY DIRECTOR 
GERALO Mm. TRESZYMSKI 


FICE OF 


ADVANCED RESEARCH AND 
TECHMOLOGY 
OMECTOR 
RA 4. ABBOTT 


DIRECTOR O 
PROGRAM REVIEW & 
RESOURCES 
MANAGEMENT 

sovo wveest 


We oi 
ORECTOR OF 


SPACE VEHICLES 
WIL TOW 6 AMES 


i, 


OMECTOR OF 
€LecTRomics & 
me 


CONTROL 
ALPERT ) KELLEY 


DIRECTOR OF 
RESEaRCN 


HEP MANN ©. 
KURZHEC 


AMES 
RESEARCH 
CENTER 
DIRECTOR 
SMITH J. DeFRANCE 


SAFETY 
OFFICER 


G. D. Me 


PERSOMWEL 


Orvesi 








RO! 
Lact & 


E 


THOMAS LK. Smul 


OIMECTOR OF 
LAUNCH VEHICLES 
& PROPULSION 
PROGRAMS 
DONAL OW HEATON 


DIRECTOR OF 
GEOPHYSICS & 
ASTRONOMY 
PROGRAMS 
JOWN F. CLARK 


GO00aRD 
SPACE 
FLIGHT 
CENTER 
RECTOR 
HARRY } GOETT 


PROPU! 
LABORATORY 
ORECTOR 


Cal Tech CONTRAC 


LANGLEY 
RESEARCH 
CENTER 
DIRECTOR 
FLOYOL 

THOMPSON 


ww PICKERING 


CAULEY 


OFFICE OF 
GEMERAL COUNSEL 


GENE@AL COUNSEL 
JOMN A. JOHNSON 












OEPuTY 
WALTER SOMIER 


RESEARCH 
aOvisory 
COmmiTTEES 


OFFICE OF 
ADMINISTRATION 
OMECTOR 
ALGERT F SIEPERT 
OEPuTY 


security? 


INSPECTIONS 


HON a ori 


s1ON 


ORECTOR 


OFFICE OF 
ACE SCIENCES 
fe cTor 
HOMER E. WEWELL 
DEPUTY DIRECTOR 


DCAR » CORTRIGHT 


eectTos OF 
PROGRAM REVIEW 

RESOURCES 

waMaGEMENT 


JOMM DO MICOLAIDES 


Poo ORR 


ORECTOR OF 


aR RPLANETARY © 


PROGRAMS 
Ran © NICKS 


MRECTOR OF 
BIOSCIENCE 
PeOcRaws 
(VACANT) 


WALLOPS 
STATION 


. DIRECTOR 
TORY | 


nae - 
MANNED 


SPACECRAFT 


CENTER 
DIRECTOR 
ROSEPT & 
GiLeUuTH 


PORERT L. BELL 


OFFICE OF 
MANMED SPACE 


©. BRAINERD HOLMES 






DMECTOR OF 


oO 
PROGRAM REVIEW & 
RESOURCES 
MAMACEMENT 
WLLIAWE LALLY 
PPA NID 
DIRECTOR OF 
LAUNCH VEHICLES 
& PROPULSION 
MILTON © ROSEN 


of 
SPACE CRAFT 
& FLIGHT 
MISSIONS 
GEORGE» LOW 


WESTERN 
OPERATIONS 
OFFICE 
DIRECTOR 


ROBERT ©. Kame 


®. .. KRIEGER 





NEW ORGANIZATION went into effect Nov. 1 at NASA (AW Oct. 30, p. 25). Dr. Robert C. Seamans, Jr., became operating chief, 


basic research projects were shifted to Ira H. Abbott, and mission-oriented projects went to three program offices. 
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AERONAUTICAL ENGINEERING 


SIDE VIEW OF CL-44D IN FLIGHT shows slim fuselage lines and break forward of vertical stabilizer where tail swings. 


CL-44. Expanding Cargo Carriers’ Market 


Canadair CL-44D _ turbine-powered 
swing-tail transport, nearing the end of 
its initial break-in difficulties and grow- 
ing pains, may place Flying Tiger Line 
and Seaboard World Airlines in a posi- 
tion to drop breakeven requirements 
to a reasonable level and perhaps even 
capture some business from surface 
transportation. 

Delivery of the last of 10 CL-44Ds to 
Flying Tiger this year will, the airline 
hopes, enable it to siphon off some of 
the long-haul truck freight business 
which amounts to billions of ton-miles 
each month. 

Seaboard World, which has taken 
delivery of three of the five CL-44Ds it 
has ordered, also foresees increased capa- 
bility on its overseas routes, but not 
to the extent Flying Tiger apparently 
envisions. Seaboard will have its full 
complement of CL-44Ds by the end 
of January, 1962. 


Both airlines mark as plus signs the 
initial performance of the aircraft, 
which met or exceeded pre-delivery per- 
formance guarantees in these catego- 
ries: 

e Cruising speed. Both Flying Tiger 
and Seaboard World report that mini- 
mum flight true airspeed at 25,000 ft. 
altitude with maximum recommended 
cruise power and a low-pressure turbine 
speed of 13,500 rpm. (1,180K turbine 
inlet temperature) at 172,000 Ib. gross 
weight is 13 kt. better than the guar- 
antee. Cruising speed of 333 kt. is 3% 
more than the guarantee of 320 kt. 
based on preliminary estimates. 

e Cruising range with the same powe! 
settings starting with a gross weight 
of 205,000 Ib. and carrying 80,928 lb. 
of fuel was guaranteed to be 5,600 
naut. mi. minimum. Flying Tiger re- 
ports this has been exceeded by 5% 
or 300 naut. mi. Seaboard also reports 


that the cruising range guarantee has 
been exceeded. 

e Takeoff field length required at sea 
level at 205,000 Ib. gross weight was 
guaranteed to be 7,660 ft. under stand- 
ard conditions. Flying Tiger reports 
the actual takeoff length to be 6,950 
ft. and Seaboard has calculated it to 
be 7,100 ft. 

e Maximum landing field length is re- 
ported by both lines to be 6,250 ft., 
well short of the guaranteed field length 
of 6,780 ft. needed at a gross weight 
of 165,000 Ib. at sea level. 

e Takeoff performance from high alti- 
tude airports (which only Flying Tiger 
Line serves) at 205,000 Ib. gross weight 
guaranteed to comply with Civil Air 
Regulations at a pressure altitude of 
8,600 ft. Actual flight test data shows 
that a 1.6% climb gradient can be 
maintained with one engine inopera- 
tive and the other engines operating 


CL-44D IS POWERED by four Rolls-Royce Tyne engines. Bulges forward of horizontal stabilizer house hinges for swing tail. 
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at 14,500 low-pressure turbine rpm. at 
10,800 ft. airport altitude. 

Most of the difficulties experienced 
thus far by the CL-44D have been 
overcome and Canadair, Ltd., has been 
“aggressive” in seeking fixes, according 
to both Flying Tiger and Seaboard. 


Engine Removal Rates 


Seaboard, which put its first CL-44D 
in service Aug. 2, has experienced pre- 
mature engine removal rates of 1.31 per 
1,000 hr. engine time in August, when 
there were two engine failures, and .65 
per 1,000 hr. engine time in both Sep- 
tember and October when there was 
one engine failure. 

By comparison, Seaboard’s premature 
engine removal rates for the Wright 
l'urbo Compound engines which power 
its Constellations were .28 per 1,000 
hr. engine time for both August and 
September. 

Failure causes on the Rolls-Royce 


Tynes which have so far been inspected 
by Seaboard include bleed valve fail- 
ure, inner shaft bearing failure and pro- 
peller shaft seal rub. All engines are 
reparable. 

All Seaboard’s Tynes are fitted with 
clutch-mounted rear turbine bearings, 
which the airline feels have been sig- 
nificant in reducing difficulties witl 
that particular bearing. Most Tyn¢ 
bearing trouble encountered thus fat 
has been in the rear turbine bearings, 
but Seaboard so far has not had a mal- 
function or failure there. The clutch 
mounting was recommended by Rolls 
Royce as a preventative measure after 
earlier engines without the mounting 
began to experience considerable trou 
ble in the bearing. 

Flying Tiger recorded an average of 
one engine failure in 1,926 engine 
hours in August and one failure in 4,257 
engine hours in September. The air 
line says the rate for October should 


ior to the September average. 

Tiger says the engine failure 
th the Tynes is superior to that 
ced during the first 90 days of 
Constellations powered with 
l'urbo Compounds. 

Tiger is having considerable 
vith the aircraft’s propeller 
hasing system which keeps 
phase with each other so that 

ire not set up between the 
blades and the wing or fuse- 


rsons have gone so far as to 
tne aircraft's troubles on this 
n, saying that it has been al- 
rations to build up which in 
other problems. Frank B. 
Flving Tiger vice president- 
is, is not convinced, however, 
that the worst problem poor 
ising causes is uncomfortable 
the cabin. 
g ‘liger reports 54 modifications 


LOADING OF FLYING TIGER AIRCRAFT is speeded by use of mechanical pallet hoist. Cargo may also be loaded aboard tail section while 
it is open (right) and below main deck. Loading crew exits through door visible at extreme right after tail is shut and manually locked. 


SEABOARD WORLD LOADING SYSTEM is similar to that of Flying 


2 be 


Tiger. Pre-loaded pallets are placed aboard carts, towed to aircraft, 


transferred to loader and hoisted to deck height. Aircraft is ballasted with 10,000 Ib. on nose so first pallet aboard doesn’t force tail down. 





General Electric 
Silicone Rubber 
finds dozens of 
uses in missile 
systems. How 


many more 
will prove vital? 


General Electric silicone rubber has the 
“thermal toughness” to stand up under 
the searing heat of rocket blast-off or pos- 
sible atomic attack. Add very good elec- 
trical properties and excellent resistance 
to aging, weathering, moisture, flame, 
ozone and corona and you can easily see 
why silicone rubber is now being used in 
virtually every U.S. missile and space 
vehicle. 

Since both space technology and sili- 
cone rubber are relatively new, General 
Electric believes there are many more 
areas not yet explored where silicone rub- 
bers can help keep a missile functionally 
reliable and combat-ready. To help de- 
signers in their evaluation work, we list 
here the principal properties and appli- 
cations of G-E silicone rubber. 


RTV LIQUID SILICONE RUBBER — One of 
the most versatile materials developed in 
recent years, RTV is a liquid rubber that 
cures at room temperatures. Like all sili- 
cone rubber, it remains flexible over a 
wide temperature range and is virtually 
ageless. Since it comes in a wide range of 
viscosities, it can be poured, sprayed, 
dipped, painted or applied with a pres- 
sure gun or spatula. It bonds tightly to 
metal when a primer is used. When not 
primed, you can readily remove RTV and 
then reapply more. You can impregnate 
tightly wound coils with RTV or form 
sections several inches thick. 
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You can control cure time from two 
minutes to 24 hours. These are RTV’s 
typical properties: 
from 120 poises 
(very pourable) to 

12,000 poises (paste) 
1.2 to 1.5 
100% 

0.2% 
from —90°F to 

600°F, and as 
thermal insulation, 
in 5500°F flame 
for minutes 
Comparable to Mica 
See last table 


Viscosity 


Specific Gravity 
Solids Content 
Shrinkage 
Heat Resistance 


Ozone Resistance 
Electrical Properties 


Applications—RTV is used as a high tem- 
perature structural sealant in missiles, 
satellites and space vehicles. It is used to 
pot and encapsulate electronic compo- 
nents and assemblies for electrical and 
heat insulation and for protecting delicate 
components from physical damage. It is 
commonly used as an impregnating in- 
sulation in transformer coils, to pot and 
hold cable in raceways and to pot cable 
breakouts. You can make flexible molds 
with RTV and hence make accurate, 
duplicate castings from originals. 

RTV is an excellent thermal barrier 
and as such is applied on and around 
missile nozzles. Tests show RTV’s resist- 
ance to flame temperatures as high as 
500°F for several minutes. RTV also 
unctions as a flexible ablative material 
and is used around probe holes, along 
raceways, and between stages and struc- 
tural joints on the missile skin. 


HEAT CURED SILICONE RUBBER PARTS 
—Silicone rubber gaskets, port seals, 
O-rings, shock mounts and other mechani- 
cal parts are not only used on missiles but 
have wide application in ground support 
equipment. For instance, missile silo doors 
use silicone rubber seals that will stand 
up to outside weathering, ozone and abuse 
for years and which will also resist the 
heat of missile launching and nuclear at- 
tack. Silicone rubber also resists brief ex- 
posure to cryogenic materials. 

Silicone rubber has long-lasting tem- 
perature resistance from —150°F to 
600°F, with excellent electrical, weather- 
ing, Ozone, corona, radiation and non- 
aging properties at these temperatures. 
High tensile strength and low compres- 
sion set are also within its range of de- 
sirable properties: 


800—1500 
160—600 


Tensile Strength, psi 
Elongation, % 


Hardness Durometer 25—80 
(Shore A 
Compression Set, % 
Tear Resistance Ib/in 
Radiation Resistance 
Electrical Properties 


10—80 

40—200 
1 x 108 roentgens 
See table below 


WIRE AND CABLE INSULATION — The 
long term reliability of silicone rubber 
when operating in high ambient tem- 
peratures and when current over-loads 
cause the conductor to approach 500°F 
is an important feature of silicone insu- 
lation. In an 1800°F flame, specially con- 
structed silicone rubber insulated cables 
will continue to insulate for hours, form- 
ing a non-conductive ash that gives off 
no toxic fumes. And short term reliability 
is obtained even when silicone rubber is 
exposed momentarily to a direct flame 
of 5500°F. 

Because of this excellent heat resist- 
ance, more current can be carried than 
in conventional cable (or smaller cable 
can be used). Other features: best com- 
pression set of all elastomers at tempera- 
ture extremes, so that silicone rubber wire 
and cable does not deform under clamps; 
high ozone, corona, radiation and weather 
resistance, low moisture absorption, flexi- 
bility down to —100°C. These are the 
typical properties: 
10'5—10!6 
600—650 


Volume Resistivity 
Dielectric Strength, 
volts / mil 
Dielectric Constant, 3.0 
60 cps 
Power Factor .0010—.0050 
Radiation Resistance 1 x 108 roentgens 
Physical properties Similar to table above. 
Applications—Wiring harness made of sili- 
cone rubber insulation is often found 
throughout missiles. Cable offers added 
reliability for use in various places 
throughout the launch complex below 
ground from power plant to silos. All 
combat vessels built for the U.S. Navy 
during the last ten years, including fleet 
ballistic missile submarines and the new 
nuclear-powered cruiser and aircraft car- 
rier, have silicone rubber insulated cable 
installations in all fixed wireways. In 
every case, silicone rubber is chosen 
because it is virtually non-aging, stands 
up to intense heat better than any other 
flexible insulating material, and contin- 
ues to operate even when subjected to fire. 
e 

There are many more places where G-E 
silicone rubbers’ inherent properties can 
be vital in missiles, satellites and space 
vehicles. For further data, call your nearest 
G-E sales office or write Section J1133, 
Silicone Products Department, General 
Electric Company, Waterford, New York. 


Progress ls Our Most Important Product 


GENERAL @@) ELECTRIC 





either made or outstanding on the 
CL-44D. Most of these changes are 
identical with the ones Seaboard has 
listed on a “hit parade”’ list of frequent 
or recurring troubles with its CL-44Ds. 
Seaboard furnishes a periodic copy of 
the list to Canadair, Ltd., in Montreal 
with requests for fixes. 

Recent problems have centered 
around skin and secondary structure 
cracking in several areas. Cracks have 
been detected in the aircraft's aileron 
shroud, in trailing edge wind access 
doors, in a keel member heat shield lo- 
cated near a jet pipe and along the 
inboard wing flap shroud. There also 
have been cracks in the area aft of the 
outboard engine nacelle, but a beef-up 
shroud appears to have corrected this. 

Seaboard also has been troubled with 
fuel system problems—notably incor- 
rect or questionable readings from the 
fuel quantity gages and siphoning of 
fuel through the outboard wing tank 
vents. There also were some problems 
with the fuel dump system. All these 
problems were nuisances, Jere Varrah, 
Seaboard chief engineer, explained, and 
all have been solved. Trouble still is 
being encountered in the CL-44D’s 
continuous-wire fire detectors, although 
the high rate of false fire warnings origi- 
nally experienced has been reduced 
somewhat bv a revised installation. 

One of the three Seaboard CL-44Ds 
operating has been having trouble with 
the Sundstrand constant speed drive, 
which has led to some complaints of 
electrical system troubles by pilots fly- 
ing that particular aircraft. ‘The prob- 
lem has not been present in the other 
two aircraft and Seaboard engineers 
have tried several fixes which have tre- 
duced the trouble. 


Windshield Failures 


Both Flying Tiger and Seaboard have 
lost windshields because of the failure 
of landing gear micro switches to open 
circuits in the electrical heating system 
of the windshield. Repeated takeoffs 
and landings caused the oil in the land- 
ing gear shock struts to become heated 
with the result that at light gross 
weights, such as would be encountered 
on training flights, the oleos did not 
compress far enough to allow the micro 
switches to close. Windshields frac- 
tured on the ground when they over- 
heated because the electrical power did 
not disconnect upon landing. 

Flying Tiger also had problems with 
the connecting plug between the Hf 
radio and the aircraft's electrical svstem. 
The trouble was of minor mechanical 
nature, but caused considerable difh- 
cultv before the cause was determined. 

Pilots for both Flying Tiger and Sea- 
board generally are enthusiastic about 
the handling qualities of the CL-44D. 
The main complaint so far is that the 
autopilot is not completely certificated 


| 








TECHNICAL ADVANCES FROM 
BENDIX PIONEER-CENTRAL 


CRYOGENICS 






































This remarkable photo of liquid nitrogen (—320.4 F 
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shows all three boiling modes— 


nucleate, metastable, and film boiling—on a single surface at a single heat flux. 


CRYOGENIC KNOW-HOW 
THAT CAN PAY OFF FOR YOU! 


The curve above was experimentally 
determined at Pioneer-Central to 
describe boiling heat transfer in a 
cryogenic fluid. It typifies our com- 
prehensive background in the gen- 
eral field of heat transfer—from 
solid surfaces to boiling liquids. 


We apply this knowledge daily to 
the development of important cryo- 
genic devices, such as_ optical 
liquid sensors, LOX converters, 
pressure suit ventilating systems, 
fuel utilization and mixture ratio 
controls, and propellant loading 


controls. Find out how these facili- 
ties and capabilities can help solve 


your cryogenic problems. 


Other areas of outstanding Pioneer- 
Central capabilities include— Inertia 
and Pressure Sensing Instrumenta- 
tion, Life Support, Fuel Manage- 
ment, and Sonic Energy Cleaning. 


Write us at Davenport, lowa.—West 
Coast Sales & Service: Burbank, Calif. 
Canadian Affiliate: Aviation Electric 
Ltd., Montreal, Que. Export Sales & 
Service: Bendix International, 205 E. 
42nd St., New York 17, New York. 


Pioneer-Central Division 
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DC to 5000 cycles 
over an amplitude 


of 4 peak to peak 


NEW SANBORN “650” SYSTEM 


OFFERS DIRECT READOUT, 8 TO 24 CHANNELS, ALL SOLID STATE CIRCUITS, FOR RACK 


MOUNTING OR INDIVIDUAL CASES. 


SENSITIVITY 20 mv input gives 8” deflection; 
12 attenuator steps to X5000, smooth 
gain control. 


INPUT RESISTANCE 100,000 ohms all ranges, 
floating and guarded; DC source re- 
sistance must be kept below 1000 ohms 
on mv ranges only. 


COMMON MODE PERFORMANCE Rejection 
at least 140 db at DC, tolerance to 
+ 500 volts, max. 


GAIN STABILITY Better than 1% to 50°C. and 
for line voltage variation from 103 to 
127 volts. 


LINEARITY 112% of full scale (8 in.) 


NOISE 0.02” peak-to-peak, max. 


MONITOR OUTPUT On front panel; pro- 
vides +1v full scale across 100,000 
ohm load 


POWER REQUIREMENTS 103-127 volts, 
60 cycle AC, 625 watts 


Contact your Sanborn Sales- Engineering Repre- 
sentative for complete specifications and applica- 
tions engineering assistance. Offices throughout 
the U. S., Canada and foreign countries. 


Here’s the one system that lets you record inputs from DC to 
5 KC within 3 db at 4” peak-to-peak amplitudes, without 
changing galvanometers. The ‘‘650”’ system consists of an 8- 
channel medium gain, general purpose amplifier unit driving 
a high speed, high resolution optical oscillographic recorder. 
It can be easily built into your system, packaged in a mobile 
cabinet or housed in individual cases. The single-chassis, 7” 
high amplifier module has 8 separate channels, complete from 
floating and guarded inputs to galvanometer outputs; each chan- 
nel comprises a front end modulator and input transformer, 
carrier amplifier, demodulator, filter and driver amplifier. 
Power Supply and Master Oscillator Power Amplifier are 
built-in. All amplifier elements are plug-in transistorized 
units for easy servicing. 
Immediately readable recordings are made on 8" wide daylight- 
loading ultra-violet-sensitive charts which require no chemical 
development. Features of the 12!4” high recorder unit in- 
clude 9 electrically controlled chart speeds from 14” to 
100°/sec; calibrated monitoring screen; automatic trace iden- 
tification and timing lines at 0.01 or 0.1 sec. intervals; 
amplitude lines spaced 0.1” apart which can be blanked from 
. ly, 4, 34 or all of chart. Recorder is available with an 
8-, 16- or 24-channel galvanometer block which is then 
equipped with the number of galvanometer elements 
desired by the customer. Both the Recorder and Ampli- 
fier are also available as individual units for use with 
other equipment. 


Sew 
SAN BOR NI COMPANY 


INDUSTRIAL DIVISION 
17S Wyman St., Waitham 54, Massachusetts 





and, although installed, is disconnected. 
Canadair was expected to complete 
flight tests shortly on the autopilot’s 
reaction to hard-over signals following 
which the autopilots could be modified 
and used in flight. Seaboard put its first 
functional autopilot in operation the 
first week in November. 

Transition time for the Constellation- 
qualified Flying Tiger crews averages 
10-14 hr. or about the same transition 
time required for the Lockheed Electra. 
Seaboard was transitioning pilots in- 
dividually, rather than as part of a crew, 
and reported about 10-12 hr. per cap- 
tain required. 

Crew training is scheduled to begin 
later. At the time of this writing, Flying 
Tiger had transitioned 16 crews into the 
CL-44, including pilot, copilot, flight 
cngineer and navigator. Total amount 
of transition training scheduled by Fly- 
ing Tiger provides for 120 pilots, 60 
flight engineers and 40 navigators to be 
CL-44 qualified. 

Unlike domestic passenger-carrying 
airlines, a certain amount of training 
can be accomplished on domestic 
freight flights since, as Flying Tiger 
Training Director Hal Kolp pointed out, 
a load of freight doesn’t mind if another 
10 min. is consumed while the training 
pilot is conducting ILS or GCA 
ipproaches. 


Cargo Capacity 


Flying Tiger's operations personnel 
say the Canadair aircraft already has 
experienced some growth in that gross 
weight is to be increased to 210,000 
Ib. with the additional 5,000 lb. going 
into added fuel capacity. They also 


expect that cargo capacity may be 
raised from 65,000 to 70,000 Ib. in the 
near future. 

The CL-44D provides Flying Tiger 
with a tool with which it feels it can 
compete with surface transportation, 
primarily transcontinental __ trucking 
operations. Present average costs of 
moving commodities by various means 
is 35 cents per ton mile for air express, 
22 cents per ton mile for air freight, 
8 to 9 cents per ton mile for trucks and 
5 to 6 cents per ton mile for rail move- 
ments. 

Range of trucking freight charges is 
6 to 14 cents per ton mile and it is the 
the top third of the truck business 
which Flying Tiger Line is hoping to 
capture. Ton mile costs of the CL-44 
have proven out in the first few months 
of operation to where profitable opera- 
tion can be maintained at 13.5 cents 
per ton mile, Tiger President Robert 
W. Prescott contends. 

Certain bulk items now shipped by 
truck at the lowest rate are not attrac- 
tive items for air cargo. Cargo at the 
low end of the truck rate from 6 to 10 
cents per ton mile is not what the 


cargo line is after. But the items on the 
high end, from 11 to 14 cents per ton 
mile, can be hauled by air on a com- 
petitive rate basis so long as the average 
freight revenue per flight comes out to 
more than 13.5 cents per ton mile. 

Not only can the line offer service 
on a competitive rate basis, but the 
extra speed of air freight, overnight 
coast-to-coast movement versus 10 days 
by surface, is available without extra 
charge. 


Business Potential 


Just how much is the potential of 
this business was revealed in a survey 
Flying Tiger conducted recently. Over 
one route where freight was moved 
more than 700 mi., 40 billion ton miles 
of freight were being carried each 
month by surface transportation at or 
above eight cents per ton mile. Even a 
small fraction of this volume would 
cause a great rise in air freight ship- 
ments, which now average 12 million 
ton miles per month for all domestic air 
cargo carriers. Realization of this poten- 
tial was enough to cause Flying Tiger to 
suspend the study and launch a sales 
campaign aimed at capturing some por- 
tion of the market. 

By the end of October, half of the 
10 aircraft ordered by Flying Tiger at 
a cost of $55 million had been received. 
The sixth aircraft will be delivered this 
month and all 10 will be delivered by 
the end of the year. Originally, de- 
livery was to have been completed by 
the end of October, but this schedule 
was delaved when some fixes were 
cranked into the production line. Fly- 
ing Tiger decided to take delivery of 
the sixth airplane without waiting for 
incorporation of all fixes. 

The first aircraft was delivered to 
Burbank, Calif., in early June and crew 
training commenced immediately so 
that by July 1 the line was able to 
fulfill its promise to the Military Air 
Transport Service and begin passenger 
service to Tokyo. The first flight car- 
ried a double crew, plus 142 passengers. 
The round trip from San Francisco to 
Tokvo was made in less than 48 hr. 
total elapsed time. When all 10 air- 
craft are delivered, six will be assigned 
to domestic freight operations and four 
to fulfill MATS contracts on trans- 
pacific passenger and freight routes. 


CL-44D Vs. L-1049 


Lynott figures that the CL-44D is 
about five times as productive as the 
Lockheed 1049 Super Constellations 
which the line has been operating. The 
reasoning behind this takes into con- 
sideration these factors: 

e Payload of the CL-44D is 65,000 Ib. 
vs. 45,000 Ib. for the L-1049. On one 
round trip to Tokyo, the CL-44 will 
generate 358,000 ton miles of capacity, 
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PUMP 
PRIMERS 


ARTHUR A. NICHOLS 


BETTER PUMP RELIABILITY 
IN SEVERE ENVIRONMENTS 


pm» Engineers concerned with drives, 
auxiliary power sources, gear boxes 
and various transmission design prob- 
lems involving pressure lubrication 
have found Gerotor type pumps ex- 
tremely useful in their attempts to 
hold weight down and achieve maxi- 
mum compactness with high service 
reliability. 


» These pumps are positive displace- 
ment types inherently simple, valve- 
less, balanced and quiet. In severe en- 
vironments they prove exceptionally 
reliable. 


Gerotor is a form of internal 
imp consisting of only two mov- 
ing parts: an inner toothed element 
and an outer, meshing toothed ele- 
ment. The inner element has one less 
tooth than the outer and the “missing 
tooth” provides a 
chamber to move 
the fluid from the 
inlet port to the 
outlet. (See Figure 
1). Pump capacity 
is measured by the 
volume of the 
‘‘missing tooth” 
multiplied by the 
number of driver 
teeth and RPM. 


em The 
gear | 


FIG. 1 


> Low relative speed and closely held 
clearances between the two Gerotor 
elements mean high mechanical effi- 
ciency is maintained. 


e Si ening of the chamber as it 
traverses the large inlet and discharge 
ports results in avoidance of the sud- 
den rapid pressure change and 
turbule: which, in other types of 
pump ts in foaming and lowered 
efficie Thus, Gerotor pumps offer 
except lly good performance at 
high a le 


» Engineers find the Gerotor pump 
most attractive because there are 
several convenient variables that can 
be adjusted to meet the application 
requirements: Gerotor diameter which 
governs the area of the pumping 
chamber, Gerotor thickness, which, 
taken with area, determines unit vol- 
per revolution and R.P.M. Thus, 
it is possible to vary the diameter, 
length and speed of the pump ele- 
ments to secure wanted capacity. In 
addition, the porting of this type of 
pump is completely flexible in loca- 
tion, making for ease of fitting, adapt- 
ability to the available space and 
geometry of the engine structure. 


e Tecl wl data is available and your 
inquiry is invited. Write: 


W.H. NICHOLS CO. 


Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
“the miller that uses its head’. 


48 WOERD AVE., WALTHAM 54, MASS. 
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Now 
Reduce 
Your 


Microelectronic Design Time 


This semiconductor network data 
processor was developed by Texas 
Instruments Incorporated under the 
direction of Manufacturing and 


: Electronic Technologies Labora- 
tories, Aeronautical Systems Divi- 
sion, Dayton, Ohio. 


swith Series 51 gexzm cxrmeurse’ semiconductor networks 


HERE’S HOW: 


designed to fulfill logic functions of complete equipment assemblies—com- 
patible with most of today’s logic circuitry. 


low power drain minimizes thermal problems and reduces power supply 
requirements. 

advanced manufacturing techniques including diffused planar structures, 
deposited leads, oxide protection, and hermetically sealed package—offer 
you the potential for improved circuit reliability. 


today’s ultimate in microelectronics—with the highest function/size ratio 
for your digital circuits or equipments. 


provide reduced microelectronic cost through TI’s standard silicon wafer 

design. 

meet military requirements: 
Power Drain tontnsistmainpusiiititamsnwers aw &@ 3 volts 

Fan-Out (TI SN 510, 512, 514, 51 peas 4 

Fan-Out (TI SN 511, 513 20 

Propagation Delay___ 5 to 450 nsec 

Power Supply Seo 

Temperature Range__ 55° to 





+ 125°C 








UNIT 


Ti SN 510 


TI SN 511 


Ti SN 512 


TI SN 513 


Ti SN 514 


TI SN 515 





FUNCTION 





Flip Flop, 
Counter 


Flip Flop 
with emitter 
follower output 











Clock pulse is internally 
capacitive-coupled 





NOR/NAND 
Gate 
(6 input) 





NOR/NAND 
Gate 

(6 input) with 
emitter follower 
output 


Two NOR/NAND 
Gates 

(3 inputs 

each) 








Exclusive 











CONTACT YOUR NEARBY TI SALES ENGINEER TODAY FOR COMPLETE MMi SPECIFICATIONS AND CUSTOM DESIGN ASSISTANCE. 


*Trademark of Texas Instruments Incorporated 


TEXAS INSTRUMENTS 


SEMICONDUCTOR NETWORKS I N Cc oO R P oO R A y 2 E D 


18686 SILICON CONTROLLED RECTIFIERS 13500 N CENTRAL EXPRESSWAY 
P.O. BOX $012 ¢ DALLAS 22. TEXAS 


COMPONENTS DIVISION 
CAPACITORS. DIODES /] 


RECTIFIERS. RESISTORS 
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Helicopter Lifts Transmitter From Radio Telescope 


Westland Whirlwind helicopter, flown by Test Pilot John Fay, lifts a 10-kw. transmitter out of the 250 ft. dia. radio telescope at Jodrell 


Bank, England. Transmitter, used in satellite tracking, weighed 350 Ib. and was lifted free on a 100 ft 


e. The operation took 8 min. 


as opposed to the 248,000 ton miles sales could have been increased. How- CL-44D ibout 12 cents and the 
generated by the older, piston-powered — ever, the carrier has no such surplus of direct bout 6 cents, in contrast 
aircraft. capability at present, mainly because to Flying Tiger's estimate of 4 cents 
e Speed advantage of 100 mph. enjoyed _ the Berlin crisis has forced the military _ per ton t operating cost 
by the CL-44D makes it possible to services to press every cargo aircraft into This estimate, he said, is based on 
schedule it for three round trips per _ service. Seabo target utilization rate of 
week against two per week for the Con- Disposal of the 12 Constellations 9 hr. p compared with Flving 
stellations. Therefore, a CL-44D can _ Flying Tiger now operates is not likely Tiger r dav utilization target. 
generate 1,074,000 ton miles per week to occur until cither the military has The CL-44D, Jackson added, should 
vs. 496,000 ton miles per week for the fulfilled its needs in shipping high lroj s breakeven load factor 
1049, an increase by a factor of 2.16 priority freight overseas or until the out 75 to 80% as opposed to the 
in available ton miles. tension over Berlin has subsided. Once the Constellation. He 
e Operating costs of the CL-44 are less the situation settles down, whether o1 f about 20 cents pet 
than half those of the older aircraft. not the Tigers can keep the new cargo the CL-44D 
Direct operating cost of the CL-44D craft filled depends on how effectivel #4Ds Seaboard will oper- 
is proving to be four cents per ton mile — they skim off a part of the billions of | in capacitv to about 
vs. nine cents for the Constellation, a ton miles of revenue freight now carried tellations, Jackson said 
decrease by a factor of 2.25. Indirect by the trucking industrv. Tiger officials lane trip will be about 
operating costs also show a similar cost are confident that this will be accom for the Constellations, he 
reduction factor. plished and new business will come to ipacitv will be about 
e Total effect is that the increased ton the line not bv being lured away from 
mileage capacity multiplied by the de- other air freight lines, but by being 
creased cost factor equals a +.88 pro- attracted to air cargo from surface ship vhich makes it more 
ductivity increase factor. ping. t nt operation than that 
Increased productivity of the turbo- Seaboard tends to take a considerably ly Jackson does not think 
prop air freighter operating at a lower more conservative point of view than ving-tail and straight-in 
ton mile cost than previous aircraft does Flying Tiger when forecasting the is much of an advan- 
used by Flving Tiger enabled that line economic benefits that will result from is for Flving Tiger 
recently to file a new cargo tariff with the CL-44D. it that by far the ma 
the Civil Aeronautics Board which pro- Seaboard President Richard M. Jack vard’s flights are from 
vides for an over-all lowering of rates son feels that Flying Tiger’s estimate of \ t single point in Europe 
on several hundred items from a gen- a productive capacity of the CL-44D rrival, the aircraft must 
eral average of about 18.5 cents per nearly five times greater than that of operation that normally 
ton mile to 13.5 cents per ton mile the L-1049 is a considerable over-esti han the standard unload 
(AW Oct. 2, p. 45). mation. He said that Seaboard believes ing time. Consequently, he 
The introduction of CL-44Ds on that the CL-44D has about 240% of pointe there is no point in racing 
domestic freight runs will cause an in- the productive capacity of the Constel load the aircraft in mini 
crease in the amount of available ton lation and that, as a rule of thumb, 
miles flown daily which might have Seaboard will figure a CL-44D to have outes, he said, mav a 
been hard to fill immediately. The more- double the commercial capacity of an i loaded CL-44D to leave 
than-double cargo capacity owing to  L-1049. New York via Chicago, 
greater payload and increased speed He estimates that the total fully r¢ vill be off-loaded and dif 
could possibly have gone begging until allocated cost per ton-mile of the ided for the balance of 


Seaboard’s  all-foreign 


] 
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GMs DSD seeks an answer! 


Scientific studies are now under way in GM’s Defense 


Systems Division to determine the most efficient configu- 
rations for lunar-roving vehicles. Major factors under 
investigation include composition of the lunar surface 
together with the effects of large temperature ranges, 


. . Moon-Roving Concept—This early model moon rover utilizes 
lunar gravity . . . no atmosphere or humidity. Research the principle of the Archimedes screw . . . and is just one of a number 


in our Soils Laboratory on probable lunar conditions has % V@Micle types under study for known lunar conditions. 
led to a number of promising designs. Unusual studies 
like these, unusual facilities and unusually capable men 
present a great challenge and opportunity to scientists 
and engineers who are qualified to make a solid contribu- GENERAL MOTORS 
tion at any level. DSD is now, as always, searching for 

new talent in these areas. 


Scientific areas now under study: = Aero-Space Operations « 
Sea Operations = Land Operations = Biological Systems DEFENSE SYSTEMS DIVISION 
» Technical Specialties 





the trip. Only a minimum of servicc 
work would be done there, however, and 
unloading and loading in a minimum 
of time is an economic necessity. 

Unlike Flying Tiger, Seaboard plans 
no specific division of aircraft use be 
tween commercial carriage and MATS 
contract work. All five will be assigned 
to commercial work and diverted as 
needed to fulfill MATS requirements. 
\t present, two of the three aircraft Sea 
board has are being flown in MAT’S 
service, with the third used as a backup 
plane and for crew training. 

Since all Seaboard rates are controlled 
by IATA, Jackson does not foresee a 
reduction in user costs due to intro- 
duction of the CL-44D on the North 
Atlantic. He does feel, however, that 
air cargo’s two main selling points re- 
gardless of the type of aircraft used 
will be price plus speed. 

Many items not previously adaptable 
to movement by air now can be handled 
by the CL-44D because of the large 
cubic capacity available and the access 
to the cabin afforded by the clectro- 
hvdraulically-actuated swing tail, Flying 
Tiger feels. Time studies show that the 
aircraft can be positioned, the crew de- 
planed and the swing tail opened in 
6.6 min. 

Seaboard expects eventually to reduce 
total loading time, including position- 
ing, opening the tail, loading and sealing 
the tail, to approximately 45 min 


Cargo Compartments 


Opening the tail exposes the main 
cargo compartment, the aft underfloor 
bay and the swing tail compartment 
The main compartment is circumferen- 
tially slightly greater than a semicircle 
and is 84 ft. long. Maximum height is 
6 ft. 9.5 in. and maximum width is 11] 
ft. 5 in. Total cubic capacity of the 
main compartment is 5,528 cu. ft. The 
two underfloor compartments, one for- 
ward of the wing spar and one aft, arc 
35 ft. 11 in. and 38 ft. 6 in. long and 
measure 523 cu. ft. and 586 cu. ft. 
respectively. The tail compartment con 
tains 711 cu. ft. of usable space and has 
1 maximum capacity of 3,000 Ib. which 
can be loaded while the tail is open 
otal floor area available is 1,387 sq. ft. 
and the total volume is 7,348 cu. ft. 

Capacity of the CL-44D makes it 
possible for Flying Tiger and Seaboard 
to consider cargo which previously 
could not be carried because of the lack 
of straight-in loading accommodations. 
Because of this, they may obtain some 
business previously not sought 

lor a starter, Flying Tiger recently 
hauled two Lockheed F-104Gs to Ger 
many in one CL-44D. Although the 
loading tolerance was barely an inch 
between the cargo and the aircraft 
fuselage, the line’s ground operations 
personnel managed to load the two 
I’-104s, complete with installed engines 





Se, arn 


For the different fluid environmental problems of 
humidity, oxides, chemicals, temperature extremes, high pressure 


Hydrodyne’s seals are truly the seals of the nuclear and space age. All 
metal (precision-machined nickel alloys) to withstand corrosive liquids and 
extreme heat and pressures — they are flexible, nonmagnetic, and light- 
weight, too. 

But most importantly, the sealing action is positive, and remains so, even 
after continued used in environments that would make other types of 
sealing devices ineffective. Rugged Hydrodyne static seals are designed 
to withstand pressures up to 15,000 psi, temperatures up to 2000°F and 
down to —420°F. 

Hydrodyne standard seals are available in s from 14” to 30”. Custom 
types, including nonmetallic coatings and ex materials, also available. 
Write for details. 





Because of the exclusive patented configuration, 

Hydrodyne seals — regardless of pressure or tem- 

perature — always hold a positive spring-tight flat 

metal surface against the mating surface. Never an \ 

angle or an edge. SS 
CUTAWAY 














HYDRODYNE CORPORATION 
Subsidiary of Donaldson Company, Inc. 
7350 Coldwater Canyon Avenve, 
North Hollywood, California 
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To receive it by SCAN-A-FAX: 3 MINUTES © 


Fairchild’s new facsimile transmission 
system is a fast, economical way for 
businessmen to communicate graphic data 


HOW COMPANIES CAN USE SCAN-A-FAX: Imagine being in 
your New York office and receiving a copy of a blue- 
print just three minutes after requesting it from your 
engineering department in Sacramento. That’s the 
kind of information exchange you can get with Scan- 
A-Fax, the new transistorized facsimile transmission 
system from Fairchild. Financial departments can 
use it for transmitting financial statements, credit 
clearances, receipt statements. Engineers can 
exchange copies of schematics, drawings, graphs. 
Almost every department can find many uses for 
Scan-A-Fax. 


HOW RELIABLE IS SCAN-A-FAX? Both the scanner-trans- 
mitter and recorder are completely transistorized. 
Because little or no heat is generated, you can oper- 
ate the system for 24 hours a day, 7 days a week. Ad- 
vanced engineering in Scan-A-Fax gives you greater 


resolution than ever available before on comparable 
facsimile equipment. It easily records up to nine 
tones of a photographic grey scale. 


MORE INFORMATION IS AVAILABLE: One of our facsimile 
analysts will be happy to survey your company to 
determine the arrangement that is most efficient and 
economical for you. Or write us for a copy of: “To 
Deliver the Facts...Fast.” 


COCO OREO E EE EEOEEE OSE EEE SESE EES OE SESE 


FAIRCHILD 
CAMERA AND 








Ceeeeeerororee 


INSTRUMENT 
CORPORATION 
Fairchild Drive 
Plainview, New York 


FACSIMILE 
PRODUCTS 
DEPARTMENT 








Gentlemen: 


Please send me your booklet on Fairchild’s new 
Scan-A-Fax facsimile transmission system. 


NAME 





TITLE 





COMPANY 





ADDRESS 
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and four external tanks per aircraft. 

The F-104s were mounted on metal 
frames with wings and tail surfaces re- 
moved. Although the initial loading 
took less than an hour, final positioning 
of the load within the cabin was not 
accomplished until about 8 hr. later. 
Now that the first loading of F-104s 
has been accomplished, subsequent 
loadings will be made more rapidly 
because the major problems have been 
solved. The cargo line hopes for a con- 
tract to air ship all Lockheed-built 
I’-104s to Germany and Japan. 

Again, this is an area where Sea- 
board’s economic views are different 
from those of Flying Tiger. Jackson 
fecls that while there mav be a few 
items which can now be transported by 
air because of the swing-tail loading, 
they are few in number and _ totally 
insignificant economically 

Jackson said he believes that no cargo 
airline can hope to make money on 
sustained carriage of outsize cargo be- 
cause there just isn’t that much of it 
available. He termed the F-104 a “real 
freak” as far as air shipment of large 
items is concerned. 


Turnaround Time 


A reduction in the present turna- 
round time of 5 to 54 hr. will be pos- 
sible with unit loading systems both 
airlines plan on introducing. Seaboard’s 
system, using loaders built by Houston 


Fearless Corp. is expected to be fully 


tt 


Sikorsky S-64 Rotor System Tested 


operational by the end of the vear. One 
of the loaders now is at Montreal for Rotor system for the Sikorsky $-64 Skycrane helicopter is static tested with the Pratt & 
acceptance tests and the others are Whitney Aircraft JFTD-12 free turbine version of the J1T12 engine. System is a 6-bladed 


r hub design, except for addition 
r six blades, is the same. Principal 
receives power input at a 90 deg. 


built and at the factory. Seaboard also version of the Sikorsky $-56 dynamic components. R 
has nine rear sill extension loaders, de- of an S-6] type damper and controls and swash plate 
signed for use at stations where cargo modification is in the transmission, which unlike the $-5 
volume is not heavy enough to justify angle to the gearbox. This required careful tooth design of the pinion gearing, which 
one of the larger loaders roblem of maintaining lubrication. 


See must turn at the engine speed of 9,000 rpm.., raising 
Flying Tiger’s system, which is com- 


Any lubrication problem was expected to arise earl the testing, and the system has 


pany-developed and somewhat differ- 
ent from that used by Seaboard, will be 
in operation in January, 1962 (AW 
Nov. 7, 1960, p. 49). With it, Flying 
Tiger hopes to be able to park, refuel, 
unload and load a CL-44D completely 
in less than 1 hr. 10 min. This, the 
airline feels, will make possible an ul- 
timate daily utilization of 16 hr. 

Some of the 157 pallets needed for 
the Flying Tiger svstem have been 
built. The pallets weigh 137 Ib., cost 
about $430 to manufacture and are 
sized so that 10 will fit into the main 
cargo compartment of the CL-44D. The 
bottom of each pallet is fitted with a 
smooth abrasion-free strip which will 
slide over rails imbedded in the floor. 
Receptacles along each side of the pal- 
let receive cable-driven dogs which en- 
gage the pallet and slide it forward 
in the cabin. A net is lashed over the 
top of each load to securely bind the 
cargo to the pallet, which, in turn, is 
anchored to the cabin floor. 


now run approximately 50 hr. without one. 


Pallets will be preloaded in the dock 
area which has a fuselage cross section 
to serve as a template. A record will 
be kept of the weight of each package 
and the entire palletized unit will be 
weighed as it is picked up by the unit 
loader. A net of nylon straps keeps the 
individual parcels secured to the pallet 

Main reason for going to the unit 
loader, according to Flving Tiger 
Ground Operations Manager Joe Healy, 
is that 93% of the cargo carned by 
the line is in cartons weighing less 
than 100 lb., with the average carton 
weighing 27 lb. Healy says that the 
optimum package for air cargo is in a 
non-crushable container weighing 13 |b 
per cu. ft. 

The pre-loaded pallets can be selected 
from the loading dock and_ placed 
aboard the aircraft in any sequence 
needed to ensure an optimum weight 
and balance. Both Flying Tiger and 
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that the CL-44 is not 
e to center of gravity loca- 
1 relatively wide range 
vhich a load can be dis- 
thout adversely affecting 
rormance. 
ch cannot be accommo- 
pallets will have to be 
mventional methods using 
fork lifts. This will slow 
ling method, but, as in the 
Ivy will account for only 
f the freight carried 
Tiger's loading system will 
changes in the terminals 
New York, Philadelphia, 
Detroit, San Diego, Los An- 
Francisco, Portland and 
\ new terminal will be built 
where none now is located. 
nstruction needed to accom- 


the CL-44D at all other facili- 


nts to only $2,500. 
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In 1959 the Army asked Aeronutronic Division of Ford Motor Company 
to investigate the practicality of air cushion vehicles. 

Today Aeronutronic has advanced designs for two such carriers. Both 
will be able to travel almost anywhere, skimming five feet above the sur- 
face, unhampered by the weather or the extremes of climate. 

Although planned for different payloads and missions, both are highly 
maneuverable, simple to operate and easily and quickly serviced. They 
are intended to be specific answers to the problems posed by the limita- 
tions of conventional transportation. 

The smaller of the two Aeronutronic-designed vehicles will weigh 8,000 
pounds, carry a 2’2 ton payload, cruise at 40 mph. It will have a range 
of 100 miles and a grade capability of 30‘ 

The big machine is a high-speed, heavy duty carrier. Weight: a hefty 
44,500 pounds, payload: 22,000 pounds, speed: a fast 80 mph, range: 
300 miles. It, too, will have a grade capability of 30%. 

In spite of this evidence of accomplishment, Aeronutronic’s work in 
the field has just begun. Army Transportation Corps and Navy contracts 

or hi h water are speeding further studies into the potentialities of the new vehicle. The 
8 ACV is destined to play a significant role in future military and civilian 
transportation. 

Further information regarding the air cushion vehicle, as well as other 
exciting projects in work at Newport Beach, may be had by writing to 


Aeronutronic. 


AERONUTRONIC 


ror Na Gg 
AERONUTRONIC DIVISION Tord Motor Company, DEFENSE PRODUCTS GROUP 


NEWPORT BEACH, CALIFORNIA 
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SELECTOR 
SWITCHES 


for 


» Resistance Thermometers 
> Thermocouple Thermometers 


_ THERMOCOUPLE SWITCHES 


Flanged 
Cases 

in 2 inch 
3 inch 

4 inch dia. 


Engineered to give years of ser- 
vice in test work as well as in 
permanent installations, LEWIS 
switches have heavy, low-resist- 
ance contacts; positive detent 
action and sturdy terminals for 
easy wiring. 

The cases are splash proof and 
dust tight, of close fitting bakelite. 
Husky black-finished aluminum 
indexing knobs are used to turn 
the stainless steel shaft supporting 
the rotating brushes. 


RESISTANCE BULB SWITCHES 


A companion line of the same con- 
struction except that they are fit- 
ted with a common-terminal ring 
for three-wire bulb connections. 


THE 9S SERIES 
THE SPACE SAVERS 


FOR AIRCRAFT RESISTANCE |! 
THERMOMETERS 


Small, sturdy, steel- 
cased switches 114 
inches in diameter, 
2-9/32 inches total 
shaft length, one hole 
mounting with 14-32 
NS-2A threaded bush- 
ing. Designed especially for con- 
necting two or more resistance 
temperature detectors to one in- 
strument, now flying in the 
modern jets. 

Write for our descriptive 

bulletin on Selector Switches 


The LEWIS ENGINEERING CO. 


Specialists In Temperature Measurement 


NAUGATUCK omen. B. i a om mm om © ins 


@ 
1%" dia. 
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Vernier engines for mid-course veloc- 
ity correction and attitude stabilization 
of the Surveyor lunar probe will be 
provided by Reaction Motors Division, 
Thiokol Chemical Corp., under an 
ipproximately $2-million subcontract 
from Hughes Aircraft Co., system 
prime contractor. The system will em- 
ploy three engines, positioned 120 deg. 
apart around the Survevor’s main retro- 
rocket. 


Aviation industry representatives have 
been invited to the General Electric 
Large Jet Engine Department at Cin- 
innati Nov. 9-16 to discuss installation 
configurations and component develop- 
ment of the MF295 engine, which was 
designed for the TFX tactical fighter 
weapon system. 


Robert G. Nunn, Jr., formerly special 
assistant for communications satellites 
in the National Aeronautics and Space 
Administration, has left the agencv and 
joined a Washington law firm. Nunn’s 
job dealt with policy and interagency 
liaison, and will now be handled directly 


by James E, Webb, NASA administra- 


tor 


Marshall Space Flight Center has re- 
quested quotations from 54 contractors 
for support services at the Michoud, La., 
facilitv. The contract for housekeeping 
will go to a single firm, and the center 
has opened the bidding to all potential 

ontractors 


Lockheed Missiles and Space Div. has 
been awarded a $65,000 interplanetary 
transportation study contract — bv 
NASA’s Marshall Space Flight Center, 
Huntsville, Ala. Interplanetary space- 
raft orbits, times, speeds, directions 
ind dates for the launches will be 
studied. 


Bids are being invited for design, 
fabrication and testing of two hot gas 
generator type water injection steam 
generator units for the test cell “D” 
complex of the nuclear rocket experi- 
ment area of the Atomic Energy Com- 
mission Nevada test site. Value of the 
contract is estimated at more than 
$100,000 and bids will be opened Dec. 
5. The test cell “D” complex will be 
part of the big National Nuclear Rocket 
Development Center. 


Sud Aviation has received 59 firm 
orders for the Alouette III turbine-pow 
cred helicopter, of which only 12 ar 
from the French government. An initial 
production order of 100 is planned. The 
seven-passenger helicopter is powered 
by a 550-hp. Turbomeca Artouste 111B 
engine. 


Royal Air Force has ordered an un- 
disclosed number of Honeywell systems 
analyzers for the English Electric 
Lightning fighter. Order was placed 
with Honeywell Controls, Ltd., subsid- 
iary of Minneapolis-Honeywell. Analy- 
zcr has been in use on the F-10] main- 
tenance program, and has been ordered 
for F-104s built in Canada and West 
Germany and for the Japanese air 


force. 


Acrolab Development Co., of Pasa- 
dena, Calif., a subsidiary of Marshall 
Industries, will provide Argo D-4 rocket 
svstems, engineering and field services 
to the Air Force in a program to obtain 
scientific information about the earth's 
magnetic field in the region of the 
inner Van Allen belt. 


Air Products and Chemicals, Inc., 
Allentown, Pa., will construct a liquid 
hydrogen servicing system for fueling 
upper stages of follow-on Saturn space 
vehicles at Cape Canaveral, Fla. The 
$1.7-million contract from National 
Acronautics and Space Administration's 
Marshall Space Flight Center calls for 
the facility to be located at Saturn Com- 
plex 37 about one mile north of the 
present Saturn Complex 34 and to be 
completed in late 1962. 


Underwater, torpedo-like occanogra- 
phic research vehicle is being built by 
the Aeronautics Division of —Ling- 
Temco-Vought for the Office of Naval 
Research and Navy Hydrographic Office. 
The 12-ft.-long, 21-in.-dia, vehicle is de- 
signed to operate independently of the 
mother ship and to have long-range 
capability. The oceanographic research 
vehicle will be used in the evaluation of 
sonar equipment. 


Collins Radio Co. of Cedar Rapids, 
Towa, will provide Horizontal Situation 
Indicator equipment for F4H_ aircraft 
under a $765,000 contract from Mc- 
Donnell Aircraft Corp. 


Hydro-Aire Division of the Crane 
Co., Burbank, Calif., has received a 
$674,421 contract from the Boeing Co. 
to provide fuel boost pumps for Boeing 
B-52H1 ballistic missile bombers. 


Republic Aviation Corp., Farming- 
dale, N. Y., has established a chemical 
milling facility at its main plant to pro- 
duce high strength lightweight alu 
minum parts for Republic’s F-105D 
fighter-bomber. The company reported 
that the new facility will enable Repub- 
lic to handle over $1 million production 
work that would otherwise have to be 
subcontracted. 
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2 and Polaris 


Now at sea—or soon to be—are the 
ibmarines George Washington, 
Henry, Ethan Allen and Robert 


Carried aboard such submarines are 
Polaris missiles. Their critical 
nd fuzing system was manu- 

by Aveo’s Electronics and 
Division. 

100% successful in all flight tests to 

tactical units were ready for 

only twenty-two months after 

of development. This is the 


he U_S. Navy’s Special Pro}- 
the U. S. Naval Ordnance 


and Avco’s Eleétronies 
ince Division on the Polaris 


dad fuzing system. 


Detonation at the right time and place 
1 of engineering and produc- 
em that Aveo’s Electronics 
nce Division is well qualified 
[ you would like more infor- 
bout Avco’'s experience and 

es in this, and other related 
ordnance, write: Director of 
ng, Ordnance Operation, Elec- 
nd Ordnance Division, Avco 


on, Richmond, Indiana. 


Opportunities for electronic engineers (EEs) in communications, infrared, radar, optics, reliability. Send résumés 
to: Dept. FP, industrial Relations, Avco Corporation, Electronics and Ordnance Division, Cincinnati 41, Ohio, 


A YOO /. ELECTRONICS 
AND ORDNANCE 


DIVISION 








precision resolver developments by SRrcwes 


FOR GUIDANCE * STABILIZATION * COMPUTER APPLICATIONS 


10-SECOND ACCURACY PANCAKE RESOLVER 
Integral bearings permit direct mounting to gimbal structures of stable 
platforms. Beryllium housings provide highly stable operation in environ- 
ments with extreme temperature variations. 


20-SECOND ACCURACY SIZE 23 RESOLVERS 
Double-ended design simplifies their incorporation into data transmission 


systems. 


HIGH IMPEDANCE PANCAKE RESOLVERS 

Tuned impedance of 80,000 ohms makes these units ideally suited for use 
as control receivers. Rotor and stator assemblies may be independently 
attached to their mounting members. Standard units have an accuracy of 
3 minutes of arc. One-minute accuracy can be supplied on special order. 


0.005% FUNCTIONAL ACCURACY PANCAKE RESOLVER 
100% compensated Resolver with integral Class II! precision rotor gear. 
The ideal unit for high accuracy computer chains. 


0.01% FUNCTIONAL ACCURACY SIZE 23 RESOLVER 
100% compensated winding. Extreme accuracy in a standard resolver 
case size. 


For complete information, write for Technical Data File 711 


Qualified engineers seeking rewarding opportunities in these advanced fields are 
invited to get in touch with us. 


REEVES INSTRUMENT CORPORATION 
A Subsidiary of Dynamics Corporation of America, Roosevelt Field, Garden City, New York 
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New Integrated Circuits to Be Marketed 


By Barry Miller 


Culver City, Calif. — Integrated 
avionic circuits designed to combine 
the high performance and flexibility of 
individual quality transistors with the 
potentially low cost and high reliability 
features of integrated circuitry will be 
made available at the end of the vear 
by Pacific Semiconductors, Inc. 

New circuits are in the general class 
of devices known as integrated circuits, 
or functional blocks, in which a com- 
plete circuit containing identifiable 
components is fabricated by known 
techniques of semiconductor diffusion 
in a common semiconductor substrate. 
Devices of this type are being marketed 
by several companies, including Texas 
Instruments, Inc. (AW Nov. 6, p. $3) 
and also Fairchild Semiconductor Corp. 

Each element of every transistor in 
the single circuit as made by Pacific 
Semiconductors is electrically isolated 
to give the system designer freedom in 
connecting the devices as he wishes. 


Customer Needs 


Throughout its integrated circuitry 
development efforts, Pacific Semicon- 
ductors chose to stress processes rather 
than a particular circuit organization 
or packaging approach so that it could 
satisfy different customer requirements. 
Nevertheless, like others working in 
this field, it soon settled on a favored 
circuit organization which it, and sev- 
eral manufacturers who have sampled 
the devices, believe has distinct ad- 
vantages. 

[his organization approach involves 
use of multiple emitter transistors, 
rather than diodes for coupling. The 
organization technique is called TCTI 
transistor coupled transistor logic) 
compared with conventional DCTL 
direct coupled transistor logic). TCTL, 
the firm will enhance the elec- 
trical performance of integrated cir- 
cults. 

By Jan. 1, a 20-nanosecond inte- 
‘rated circuit flip-flop using TCTL 
will be offered by Pacific Semicon- 
ductors at an initial price of slightly less 
than $100. 

This price will make the device 
competitive with the Fairchild inte- 
grated circuit flip-flop (which sells for 
$120 apiece in small quantities today, 
and is expected to drop in price bv the 
devices made by 


SaVS, 


vear’s end) and similar 

Texas Instruments 
Pacific Semiconductors’ flip-flop is 

composed of two double emitter tran- 
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TYPICAL INTEGRATED avionic circuits employing TCT! 
Logic) include gate circuit (left) and flip-flop (right) 


lransistor Coupled Transistor 
The former conveniently fits 50 


mil square structure; the latter 65 mil square. Circuits are suitable for three volt operation. 


sistors, two common emitter transistors 
and four resistors. In designing the 
flip-flop, the emphasis was placed on 
maximizing transistor elements and 
minimizing passive components as the 
cost of the former, when made in 
batch process, adds little to the cost of 
the circuit. 

This circuit can be contained on a 
65 mil square wafer but initially will 
be offered by the firm on multiple lead 
TOS headers. 

Developmental samples of what the 
company calls a universal circuit 
with a sufficient number of leads to be 
used as various types of gates will be 
available on multiple lead TO18 head- 
ers at about the same time. As shown 
in an accompanying drawing, with any 
one of the emitter leads at a low po- 
tential, the collector of the first tran- 
sistor will be low (“and” gate). The 
circuit becomes a “not and” gate with 
the second transistor inverter 


gatc 


Microminiature Packages 


Eventually, the company expects to 
make these devices in one of the two 
new industry accepted microminiature 
packages, the TOS1. The TOS51 con 
forms with the package dimensions 
recommended last year by a group of 
users within the Electronic Industries 
Association (AW Sept. 5, 1960, p. 90 
This package is 60 mils max. thickness, 
165 mils max. diameter and has 
flat ribbon leads, Both the flip-flop and 
the universal gate should fit into pack- 
ages of this size although headers with 
the necessary number of leads (7 and 
12, respectively) mav be needed. As 
many as 144 integrated circuits, in 
matrices of 12 x 12, can be fabricated 
on a single 5 mil slice of silicon cut 
from a § in. dia. silicon crystal. 
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DCTL Devices 


Although the company favors the 
TSH ich, it will make devices 
utilizing t DCTL logic at specific 
request 

In t technique employed by Pa- 
iductors, semiconductor 

resistors are made by a 
liffusions. Starting with 
naterial substrate, three 
mnductor diffusions are 
perforn th the aid of photographic 
masks tially, an N-type (phos- 
phorou terial is diffused into the 
substra form the collector. This 
is follow P type (boron) diffusion 
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Semiconductors’ integrated  cir- 
Silicon dioxide coating pas- 


sivates semiconductor surface and _ isolates 


junctions. The structure is approximately 


5 mils in depth. 

















Accurate enough to help put a missile through a needle’s eye... 


BENDIX NOZZLES FOR THRUST VECTOR CONTROL 


Thrust vector controls to steer space vehicles 
with needle-threading accuracy are the subject of 


simplicity and reliability, while maintaining pin- 
point accuracy. Another Bendix control develop- 


extensive research and development now being ment—partofthe Minuteman program—is movable 


carried on at Bendix. 

One technique being explored 
for Polaris and other missiles 
and spacecraft is secondary in- 
jection. The use of liquid or gas 
to deflect the exhaust jet pro- 
vides a control system of great 


nozzles. A pressure-tight, flexible 
seal permits nozzle swiveling to 
provide thrust vector changes, 
allowing course and/or attitude 
corrections. Qualified contractors: 
write us at South Bend, Indiana, 
for more details. 


Bendix Products Aerospace Division 








the collector (serving to reduce emitter 
ind collector saturation resistance). Re- 
sistors are formed simultaneously with 
the boron diffusion of the base. 

Two micron aluminum spots are de- 
posited on the three transistor elements 
as contacts, silicon dioxide film is de- 
posited to passify the semiconductor 
surface and isolate junctions. Inter- 
connections are achieved by evaporating 
aluminum conductors among the termi- 
nals. 

Both evaporation of thin film re- 
sistors and diffusion of semiconductor 
resistors were examined by the company 
with the latter selected for integrated 
circuit because of their smaller size 
and higher power dissipation. Power 
dissipation for diffused resistors is 2 kw. 
per square cm. compared with 10 watts 
per square cm. for films. Tolerances 
that can be achieved with diffused re- 
sistors are not close (+ 25%) but are 
satisfactory for saturated switching cit 
cuits, according to the company. 

Resistors are formed in 150 ohms/sq. 
quantity and a typical 1,000 ohm te- 
sistor (+ 25%) measures 3? mil wide, 
+4 mils in length. For more precise 
resistance values trimming tabs could 
be employed and tailored to need. For 
diffused resistors in values from 10 


ohms to 5,000 ohms, the temperature 
coefhcient in the zero to —100C range 
is —0.3% per deg. Centigrade and from 
zero to 200C it is +0.2% per deg. 
Centigrade. In resistors of this tvpe 
there is distributed capacitance of about 
three picofarads. 

Transistor made by this process and 
employed in a saturated switching ci 
cuit pro\ ides typical propagation time of 
less than 10 nanoseconds, storage tim«¢ 
with turnoff base current of zero is less 
than 5 nanoseconds. Saturated collector 
to emitter voltage is 0.175 +0.025 from 
—55 to 175C. Saturated base to emit- 
ter voltage is 0.7 v. 0.2 \ 


Breadboard Circuit 


In preparing integrated 
breadboard circuit is made up and a 
topological layout 
crossover is prepared. Five 400 times 
final size scale drawings, representing 
the five process steps, are prepared cl 
ment by element. The 
pasted up, and photo-reduced 20 times 
in size. Each pattern is visually aligned, 
step and repeat printed into a matnix of 
partial circuits (clement by 
typically 12 x 12. Then the matrix pat 
tern is reduced bv a factor of 20 to its 
final size onto a glass plate. 


circuits, a 


which 


mini1Zzes 


] 
elements arc 


ler + 
eiemenit 


Chamber Tests OAO Radiation Pattern 


Largest radio frequency anechoic chamber 


in the U.S., in Grumman’s $5-million 


electronic systems center, is being used to test antenna radiation pattern for Orbiting Astro- 
nomical Observatory (OAO) satellite (AW May 22, p. 83). Chamber measures 110 ft. 


long, 40 ft. wide and 25 ft. high. 
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APT 


ASTATIC PANCAKE TORQUE-TUBE 


Actual Size APT-1 
*Pat. Pending 


BETTER BASIC MECHANISMS 


an entirely new concept in a perma- 
net moving coil mechanism designed 
) exceed the performance of the best 
nparable devices. Typical improvement 
ajor performance categories include: 


r»creased 275% 


reduced 30% (in moving ceil system) 
r1creased 400% 


10t measurable under standard test 
nditions 

. substantial elimination of resonant 

phenomena and greatly improved 

endurance are assured by dynamic 

ymmetry of moving coil system and 

400% increase in T/W ratio 

. indicator errors produced by 

acceleration forces are very sharply 
attenuated 


mproved accuracy and linearity are 
an assured consequence of the funda- 
mental design, which has over 75% 
of the copper winding working in a 
high energy air-gap composed of co- 
planar surfaces, providing greater aver- 
aging of a more uniform magnetic field 
aracteristics offer distinctly improved 
n all airborne indicating systems and 
cations. The APT-1 is available in a 
f electrical and dynamic characteristics 
tional jewel and pivot suspension, and 
i range of electrical characteristics with 
ire suspensions. 


mation on the application of these mech- 
a write Ammon Instruments, Inc., 345 Kelley 
Street, Manchester, N. H. 


AMMON 


INSTRUMENTS, INC. 
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genus: homo : species: sapiens 
discipline: factors engineering 


At the six major RCA Defense Electronic Products facilities, teams of 
psychologists and design engineers are deeply involved in the highly 
specialized, incredibly complex study of human factors engineering— 
man/machine interfaces, auto-instructional methods, decision processes, 
read-in/read-out optimization techniques, sensory perception, the 
entire spectrum of psychological-physiological-physical disciplines. 


Whether your requirements involve human factors study of command 
and control functions for defense networks, or projected life support sys- 
tems for space exploration, a total RCA capability stands ready to assist 
you... from feasibility study to project completion. Write Defense 
Electronic Products, Radio Corporation of America, Camden, N. J. 


a 4 
The Most Trusted Name in Electronics 
® RADIO CORPORATION OF AMERICA 





Any or all 
Time Codes... 


off the hel feome ASTRODATA. 


ASTRODATA can give you, in one standard in- 
strument at standard instrument prices, any pres- 
ently used time code format or up to 8 codes 
simultaneously. You can choose from more than 
30 standard options, all immediately available 
off-the-shelf. Only Astrodata can honestly make 
this offer. 


Astrodata’s complete line of solid state time code 
equipment is built to MIL requirements around 
modular plug-in circuit cards. Right now cards 
are on the shelf for all time code formats in use 
today, including IRIG Members A, B, C, and D; 
NASA 36-, 28- and 20-bit; Atlantic and Pacific 
Missile Ranges, Eglin, White Sands, etc. 


Using these standard modules, and combinations 
thereof, Astrodata supplies “custom”’ generators/ 
translators in the shortest possible time and for 
the lowest possible price. No costly engineering 
design is involved. 


New brochure includes all 
commonly-used time code formats 
compiled for easy reference, and 
details on Astrodata equipment. 
For your copy, write to 

Astrodata, Inc., 240 E. Palais Road, 
Anaheim, California, 

Phone PR 2-1000 or TWX AH 5327. 


Fee TIME CODE FORMATS 


Astrodata’s approach also avoids early obsoles- 
cense. The user can add and subtract modules 
with ease; instead of a complete new generator 
or translator, he orders new cards as he would 
spare parts. As new code formats are developed, 
Astrodata develops new plug-ins at once. 


We invite you to investigate, and will be happy 
to supply names of customers in your area. 


Example of Astrodata Time Code Equipment 


SERIES 6190 TIME CODE GENERATOR 


able for generating ali time code formats; stabil- 
part in 108 per day with internal frequency 
ndard also. precise synchronization to external 
ancy standards; multiple, simultaneous serial 
»de outputs; 8 simultaneous pulse rate outputs, 
nc per second to 1 per minute); 3 optional inter- 
hangeable plug-in power supplies (60 cps, 400 cps 
8 v/dc); completely transistorized. 


ASTRODATA INO. 


ANAHEIM, CALIFORNIA 





X-15 Will Test Adaptive Control System 


By George Watson 


Minneapolis—Adaptive flight control 
system developed by Minneapolis- 
Honeywell Aeronautical Division is ex- 
pected to be flight-tested in the number 
three North American Aviation X-15 
research aircraft within the next few 
weeks. 

The system is designed to provide 
stability augmentation and automatic 
guidance throughout the X-15 flight 
envelope, including both aerodynamic 
and reaction control regions, incorpot 
ates reaction and aerodynamic controls 
into the same stick, and has elaborate 
reliability and fail-safe provisions. (See 
p- 52 for further details on the X-15 
program.) 

The system is termed adaptive be- 
cause it continuously evaluates its ef- 
fectiveness by comparing response of 
the aircraft with that of an ideal elec- 
tronic model, and adjusts the gain of 
control circuits accordingly. It differs 
from conventional (non-adaptive) flight 
control systems in that it maintains con- 
trol in a changing environment with- 
out relving on prescheduled gain adjust- 
ments derived from direct measure- 
ments, such as air density and speed. 
The adaptive feature makes possible 
flight control over the entire X-15 en- 
velope with a single system which does 
not require programing of conditions 
to be encountered or aircraft perform- 
ance, according to Minneapolis-Honey- 
well. This is an important advantage 
because of the difficulty of predicting 
environment and performance at ex- 
tremely high altitudes and speeds 


Damping Provided 


When operated in the stability aug- 
mentation mode, the system provides 
pitch, roll and yaw damping. Pilot 
commands are fed to the ideal electronic 
model as a signal proportional to stick 
or rudder pedal force. In the pitch 
control portion of the system, an ac 
celerometer and rate gvro feed normal 
icccleration and pitch rate data to the 
system, which compares these with the 
“ideal” performance of the model, and 
adjusts trim to provide adequate pitch 
damping. Roll and yaw damping are 
accomplished in a similar manner. Roll 
damping is obtained from roll rate sig 
nals; vaw damping, from lateral acceler 
ation and yaw rate signals. 

When operated in the automatic 
guidance mode, the system provides 
angle-of-attack hold and attitude hold in 
the pitch axis, attitude hold and head 
ing hold in the roll axis and heading 
hold in the vaw axis. In the reaction 
region of flight, heading cannot be 
changed by banking the aircraft because 


little or no aerodynamic force is pres- 
ent. Therefore, heading control is auto- 
matically transferred from roll to yaw 
when the aircraft passes from aerody- 
namic to reaction flight. The angle-of- 
attack reference signal is obtained from 
the flow direction sensor; the pitch and 
roll attitude hold and heading hold sig 
nals are obtained from the stable plat 
form. The pilot can make changes 
in heading (in the aerodynamic region), 
angle of attack, and pitch and _ roll 
attitude by depressing a button on the 
stick and commanding the aircraft to 
the new orientation. When the button 
is released, the automatic hold te- 
engages at the new orientation 

In the reaction region, the heading 
hold automatically disengages when the 
rudder pedals are used, to permit 
changes in heading. 

Sensing of normal acceleration, in 
addition to providing a control signal 
for pitch damping, is used to trigger a 
g-limiting device which provides added 


safety during atmosphere re-entry. If 
normal ration increases above 6g, 
a feedback signal is introduced so that 
a pilot mand for a higher g level 
requires lerably greater stick force. 
If the nit is exceeded with the 
pitch le or angle of attack hold 
engage ference angle is auto- 
matica iced. 
Control Transition 
ran from aerodynamic control 
to react ntrol is automatic. As 
the altit f the aircraft increases, 
the syst n increases to compensate 
for th iced effectiveness of the 
contt When the gains reach 
f maximum value (at about 
130,000 ft.) the reaction controls are 
However, the aerodynamic 
tinue to control the aircraft 
ineffective. The reaction 
te only when the system 
1 certain value. On re- 
rden of control is placed 
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ATTACK SUBMARINE TRAINER captures a ‘“‘chunk”’ of 
ocean miles wide and fathoms deep, with multiple targets, 
including aircraft—indoors. Environmentally realistic At- 
tack Centers of three classes of atomic subs are used to 
train crews. The seascapes seen through the periscopes 


Replica duplicates 
operational missile 
in exact detail 


Little John warheads are manufac- 
tured by Honeywell’s Ordnance Divi- 
sion. Likewise, Honeywell developed 


the Little John Trainer which is a full- 
scale replica having the exact weight, 
dimensions, and balance of the 
operational missile. It is used with 
operational launching equipment 
and GSE. All phases of handling, 
checkout and launch are simulated 
realistically—even to smoke from 
motor ignition and burning.* 


are in full color and targets change bearing, size and 
aspect as real-time battles progress in this digital-com- 
puter oriented device. The computer program generates 
as many as nine different weapons and also determines 
hits or misses as if in actual combat.* 


Shipboard device 
cuts cost of 
training crews 
Mk 6 Launcher and Missile Simulator 
exactly simulates launcher and mis- 
sile functional inputs, without 
utilizing operational equipment. By- 
passing of the operational launcher 
reduces wear and maintenance, 
keeping it constantly available for 
tactical use and permits shipboard 
weapon system training without the 
expense of firing live missiles. The 
simulator also provides capability for 
malfunction insertion for trouble- 
shooting exercises. The Mk 6 was 
developed under the direction of the 

Bureau of Naval Weapons. 





LOWER, RISK, COST 


OF “COLD WAR’ TRAINING 


Honeywell specializes 
in all areas of this 
challenging technology 


Economy—of money and amount of 
operational equipment required—is 
the key to the success of simulation 
specialists. If men can be trained 
without firing an operational missile, 
or, if a simplified version can substi- 
tute for a complex, expensive device 
—money is saved. Likewise, an econ- 
omy is realized if a trainer-simulator 
replaces operational equipment, 


e e 
Missile launcher 
« o s 
provides realistic 
eee i 
in action’ feel 
Redeye, an infrared homing missile 
fired from a lightweight, bazooka- 
type launcher, arms the ground 
soldier against low- flying aircraft. 
Honeywell's Redeye trainer, which is 
currently under development, will 
simulate the effect of blasting and 
tracking. The simulator will provide 
both basic weapon training and con- 
tinuing field proficiency, without ex- 
penditure of a live missile.* 


*Developed (or 


freeing it for strategic deployment. 
This is especially true in team train- 
ing where large amounts of equip- 
ment might otherwise be tied up. 
Simulation is at its best in the train- 
ing of complete teams. 

Simulation is planned, technologi- 
cal wizardry —wizardry that is exact- 
ingly realistic. The success of 
simulation lies in analyzing opera- 
tional equipment and substituting 
simulated inputs for the operational 
equipment. The net result is appreci- 
able savings in ‘‘hardware’’ and 
money, while retaining a realistic 
training environment. 


ASROC Trainer 
serves fleet 


The ASROC Trainer is a shore-based 
installation of six shipboard compart- 
ments containing a total simulation 
of sonar, radar, fire control including 
a special purpose computer, and 
associated equipment. This ASW 
team-trainer prepares fleet person- 
nel for the tactical deployment of the 
ASROC Weapon System.* 


rider development) under the direction of the Naval Training 


Simulation involves ontics, sound, 
dynamics of motion, electronics, me- 
chanics, and discrete application of 
human factors engineering. Honey- 
well has a wealth of experience in 
these fields, including space, aero- 
nautical, terrestrial and marine simu- 
lation. The examples shown here are 
proof of this capability. 

If you would like to know more about 
Honeywell capabilities in designing 
and producing trainers, contact your 
local representative, or write: Honey- 
well Ordnance Division, Duarte, Cali- 
fornia. Sales and service offices in all 
principal cities of the world. 


vice Center, Port Washington, New York 


Honeywell 


HONEYWELL INTERNATIONAL Sales and Service offices in a 
Manufacturing in United States, United Kingdom, Canada, Nether 


principal cities of thé worid. 
ands, Germany, France, Japan. 








Airwork 


CORPORAT 1 


PULSE 


CUTS THE COST 
OF PARTS ORDERING... 
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the IBM in your office 


can order parts from Airwork... 


just as this airline is doing. Orders are filled one 
week faster, the part number mistakes that creep 
into typed purchase orders are eliminated; you re- 
ceive packing slips and order status data in 
punched card or tape form so your IBM equip- 
ment can record receipt of the part, automatically 
follow up back orders, check billing details and 
give you an up-to-the minute parts availability 
report. It eliminates the need for a hard copy 


invoice, can even prepare the check automatically. 


Airwork is the first major parts supplier to offer 
complete tie-in equipment to handle orders issued 
conforming to Air Transport Association Inte- 
grated Data Processing Specification 200. Airlines 
are reducing inventories and lead time by ordering 
from Airwork. Why don’t you? 


The savings are all yours. 


Airwork 


CORPORATION 
Millville, New Jersey 





on the aerodynamic surfaces as soon as 
possible. When the system gains have 
decreased to 60% of their maximum 
value, the reaction controls are de- 
energized. This procedure is intended 
to conserve reaction control fuel by 
making maximum use of aerodynamic 
control 

Through the use of dual redundancy, 
Minneapolis-Honeywell hopes to 
achieve a mean time between failures 
of 200,000 hr. for sensor and electronic 
portions of the system. For an equiv- 
alent non-redundant system, mean time 
between failures has been estimated at 
300 hr. 

Each control axis of the system has 
dual parallel channels, and incorporates 
dual rate gyros and servo pickofts. Two 
lateral and normal accelerometers are 
used. Dual rudder pedal and stick pick- 
offs, which transmit pilot commands to 
the control system, are provided. Less 
critical inputs (roll and pitch attitude, 
angle of attack and heading) are not 
dual, but the single input is fed into 
both channels of the appropriate con- 
tro] axis. 

Because each contro] axis has two 
parallel adaptive channels, open-circuit 
(no-signal) failure of a single channel 
will have the net effect of reducing the 
maximum gain of the control axis by 
50%. This gain level is adequate for 
control in the reaction region and up 
to about 120,000 ft. altitude in the 
acrodynamic region. 

As an additional precaution, each 
adaptive channel is paralleled by a fixed 
gain channel, set at the lowest critical 
gain (the gain for high speed, low alti- 
tude control) in the flight envelope. 
These channels provide an emergency 
backup system which permits the air- 
craft to be kept under control if the 
adaptive channels fail. The fixed gain 
channels are continuously operative to 
eliminate switching delay should adap- 
tive channel failures occur. 

The system contains provisions which 
prevent execution of violent maneuver 
(hard-over) commands resulting from 
system malfunction. A spurious hard- 
over command in the automatic guid- 
ance mode will revert the svstem to the 
stability augmentation mode. Limiters 
will switch out hard-over signals from 
accelerometers, or stick and 
rudder pickoffs. The system will then 
operate as if a no-signal failure had 
occurred. A hard-over signal resulting 
from malfunction in an_ adaptive 
channel will cause the erring compo- 
nent to be switched out or, at worst, 
both adaptive channels of that axis to 
be disengaged. The fixed gain channels 
will then provide adequate damping for 
control of the aircraft. These provisions 
do not prevent the pilot from com- 
manding a _ hard-over; if redundant 
channels or input signals are in agree- 
ment, system permits the maneuver. 


PvTOS, 





DECCA NAVIGATOR’S Omnitrac computer allows use of a simplified rectilinear map 
with automatic map-changing capability, on the pilot’s presentation. Map shown here 


records a test flight July 31 around London-Heathrow area 
test flight was set up at Mavfield (bottom). 


The holding pattern for the 


Decca Flight Testing Omnitrac 
Digital Computer Navigation Unit 


London—Decca Navigator Co. is 
flight testing a lightweight digital com- 
puter which, by translating hyperbolic 
coordinates into rectilinear terms, allows 
pinpointing of an aircraft’s position on a 
conventional chart, rather than a dis 
torted pilot’s presentation as used in the 
present Decca flight log 

Company officials said the Omnitrac 
computer, although still a hyperbolic 
unit, computes the aircraft's precise po 
sition on the rectilinear grid, instead of 
on the curved line chart, which was a 
major criticism of the basic Decca svs 
tem. 

Omnitrac, combined with the Decca 
system, will be evaluated by Eurocon 
trol. System, called Harco (AW Oct 
30, p. 38) will be developed jointly by 
C.F.S. of France (Compagni General 
de Telegraphie sans fil of France), Decca 
Navigator, and Telefunken, of Ger 
many. U.S. firm of Teleregister also is 
cooperating 


New Improvements 

Decca cited these new improvements, 
through use of Omnitrac 
e Automatic flight log in the cockpit, to 
reduce the pilot workload. Pushbutton 
sets the tracking needle on the end of 
the runway, as shown on the log, rather 
than placed by hand with possible re 
sultant errors. 
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e Maps can be changed in 12 sec., also 


ito} Six seconds are needed 
to tra ta to a memory store, and 
anotl to set up new data. Pilots 
previ complained of complex- 
ity in ging flight log to new maps 
e “Ghost Beacon” capability, in which 
t rdinates can be fed into 

nd pilot can read bearing 

tly. Decca savs there is 

vilitary interest in this 

idition, unexpected diver 

tht are less of a pilot prob- 

automatic map chang 


Omnitrac Weight 
f which one prototype is 
1's Vickers Valetta flving 
hs 50 Ib. and measures 
20 in. As the Harco 
ild cost about $19,000 in 
raft 
ses a memory drum 
it a follow-on model nov 
1 would replace this with 
ind total weight will be 
30 Ib. H. F. Schwartz, 
managing director, 
n will be in production 
er. Fully-automatic flight 
1 Mk. 3) will start flight 
nber. 


elopments 
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IN TELEMETRY...Look to Parsons for Performance 
PARSONS ELECTRONICS has extensive experience in widely diversified areas of telemetry—in- 
cluding the design, development, manufacture, and installation of custom telemetry systems and 
standard products. The newest addition to a constantly expanding line of telemetry products 


is the Model 5400 PAM/NRZ/PDM Decommutation Station... the most advanced in the industry. 


Parsons’ Total Capability — Single Source Responsibility assures maximum performance and 


versatility from all telemetry systems and components. For technical information, write: 


RALPH M. PARSONS COMPANY 





: ELECTRONICS DIVISION 


151 South De Lacey Avenue, Pasadena, California 





WORLD WIDE SERVICES: APPRAISALS AND ECO ING «CONSTRUCTION « ELECTRONIC SYSTEMS AND COMPONENTS « MINING AND METALLURGICAL 
ENGINEERING »« PERSONNEL TRAINING « P + PETROLEUM PRODUCTION SYSTEMS + PLANT OPERATION + POWER PLANT ENGINEERING 





OMNITRAC COMPUTER unit is a digital 
coordinate converter, weighing 50 Ib., which 
permits use of undistorted charts for cockpit 
presentation. 


establishment of a direct link between 
the system and the autopilot and inte 
gration with doppler and inertial de- 
Vices. 

E.urocontrol operational specification 
calls for: 

e Operational track with accuracy of +2 
naut. mi. and a position accuracy of not 
less than +1.5 naut. mi. 

e Coverage from the ground to $0,000 
ft. altitude. 

e Cockpit pictorial presentation provid 
ing continuous position information for 
ATC reporting. 

Future Harco svstem development 
includes possibility of three-dimensional 
navigation in the airborne computer. 
Another potential is use of optical sens- 
ors in conjunction with the pictorial 
display to enable deviations from the 
printed track to be fed as corrective sig 
nals to the autopilot. This would per- 
mit flight along curved, as well as 
straight, tracks under automatic pilot 
control. 

Decca said its Omnitrac svstem cut 
rently is being evaluated by British 
European Airways, for possible installa- 
tion in its Vickers Vanguards this 
winter, pending Air Registration Board 
approval of placement of the Mk. 3 
flight log in the cockpit. Basic Decca 
system now is used in BEA’s Comets 
and Viscounts. 


prmenens Te en 
FILTER CENTER 


~ 








> Auto-Tester Pays Off—The 59th 
Fighter-Interceptor Squadron of F-102s, 
which placed first in its class with a 
perfect score (4,000 points) at recent 
Air Force William Tell Interceptor 
Weapons Meet at Tyndall AIB, F'la., 
was the only F-102 squadron to use an 
automatic test equipment, built — by 
Radio Corp. of America for pre-mission 
check-out of its radar fire control svs- 
tem. The 59th FIS, headed by Lt. Col 
I'rank R. Jones, knocked down three of 
the seven drones hit during the meet. 


The squadron transported the 1,600 Ib 
check-out system from its base at Goose 
Bay, Labrador. (For details on the 
RCA system, see AviATION Week, July 
11, 1960, p. 76). 


Space Surveillance Sensors—Avionics 
industry may be asked to develop opti- 
cal and electronic sensors for the Air 
Force’s Global Surveillance System 
(SR 178) even if the current USAF 
evaluation concludes that the develop- 
ment of systems work be postponed on 
the projected manned, maneuverable 
orbital space vehicle surveillance sys- 
tem. Air Force is expected to decide 
by the first of the vear exactly how it 
wants to proceed in this program (AW 
Oct. 16 p. 23). One evaluating agency 
has urged that work on sensors be 
initiated but recommended that space- 
craft development be shelved. 


> NASA Seeks Digital Instrumentation 
System—Marshall Space Flight Center 
will soon begin evaluating industry pro- 
posals submitted last week for a digital 
instrumentation system, probablv to be 
used for reading out measurements 
made on large, liquid space boosters. 
Proposals were due in Huntsville on 


Nov. 18. 


> Klystrons for Nike-Zeus Radar—Sy! 
vania Electric is constructing large 
klystrons for use in the data acquisition 
and discrimination radars that will be 
emploved in Nike Zeus anti-missile 
missile test firing from Kwajalein next 
summer. 


>More [on Propulsion Funds—Air 
Force may soon grant additional fund 
ing, possibly near $1 million, for de 
velopment of ion propulsion engines 
at Electro-Optical Systems 


P USAF Steps Up Penetration Aid 
Studies—Raytheon and Sperry Gyro 
scope are working on separate Au 
Force studies of the use of electronic 
countermeasures systems as 

tion aids. The Raytheon stud 
on active electronic svstems 


penetra- 


centers 


Effects Analysis— 
physiochemical 


> Space Radiation 
Analytical study of 
changes produced by space radiation is 
being conducted by Electro-Optical 
Systems under a $15,000 contract from 
the Air Force’s Space Systems Division 


> IBM to Build Thin-Film Facility— 
International Business Machines Corp 
will build equipment for high-volume 
production of thin-film assemblies using 
automation techniques under Navy 
Bureau of Weapons contract for 
$506,861. Equipment, to be delivered 
in a year, will be Naval 
Avionics Facility, Indianapolis (NAF 1). 
(For report on IBM thin-film program, 
see AW July 4, 1960, p. 82 


installed at 
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many causes of 


IN-FLIGHT 
FAILURE 





DETECTED 





CHIP 
DETECTORS 


Metal particles in an engine or 
accessory lubricant are a proven 
indicator of internal breakdown. 
Early detection of this condition 
s being accomplished today in 
both commercial and military 
1ircraft with Lisle Magnetic 
Detectors. 
werful magnet in the Chip 
tor attracts any ferrous 
ticles that may appear in the 
bricant. These particles bridge 
electrically insulated gap, 
npleting a circuit which in- 
tly activates a light on the 
t Engineer’s or Pilot’s in- 
ent panel. 
alternative to a perma- 
y wired system, Lisle Chip 
ors can be ground checked 
a continuity tester. 
V for Catalog and Samples 
| BSS 
CORPORATION 


Clarinda, towa 


for Testing 








United 


INTERVIEWS NOW ARE BEING 
CONDUCTED FOR THESE POSITIONS 


Sr. Design Engineer—Supervision of a group in 
design of solid rocket motor components. Re- 
quires professional degree and a minimum of 
5 years rocket design experience. 


Engineering Analyst—Systems Design. To for- 
mulate mathematical models of systems engi- 
neering problems and implement solutions by 
analytical techniques. Requires degree with 
solid mathematical foundation and 2 years de- 
sign or systems experience. 


Process Engineer—For rocket motor processing 
studies and process methods improvements. Re- 
quires chemical engineering degree and direct 
propellent processing experience. 


Propulsion Engineer — For analytical studies of 
solid and liquid propulsion systems. Requires 
degree with extensive mathematics, thermo- 
dynamics and fluid mechanics background. 


Technology 


Corporation 


P. O. Box 358, Sunnyvale, California 


SUBSIDIARY OF UNITED AIRCRAFT CORPORATION 


If it isn’t fun, don’t do it! 


Do you enjoy your work? Or do you wait till after hours to have 
your fun? Ponder that a moment. 


Those who get ahead, you’ll observe, are nearly always those who 
get a real kick out of what they do. They find their assignments 
challenging, stimulating, and rewarding —not only in personal sat- 
isfaction but in the financial sense, too. 


If you’re missing these elements in your present job, we invite you 
to take a look at the possibilities here at UTC. 


We have a sense of mission and a dedication to the advanced pro- 
pulsion goals we’re striving to achieve. But we also recognize that 
if a man has zest for his assignment he will give the most of himself 
and get the most for himself. That’s why UTC’s research and de- 
velopment groups are purposely small, encouraging free exchange of 
ideas, direct guidance from technical leaders and proper recognition 
of individual performance. 


Does this type of setup appeal to you? For more information, write 
C. F. Gieseler, Dept. 114. 
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Organic Chemist—Propellant development re- 
search involving synthesis of basic monomers, 
plasticizers and organic compounds. Requires 
an advanced degree in organic chemistry with a 
knowledge of advanced organic synthesis. Expe- 
rience in synthesis of reactive compounds is 
most desirable. 


Research Processing Chemist—For laboratory 
investigations of polymeric materials that may 
be used as liners, and adhesive or encapsulating 
agents, and allied research. Strong background 
in organic chemistry and synthesis including a 
degree in chemistry or chemical engineering is 
necessary. 


Aerothermo Specialist—Will perform heat trans- 
fer thermodynamic and aerodynamic studies on 
rocket motors, develop new methods of analysis 
and design tests. Will consult with designers and 
project engineers on major engine programs. 
Requires masters degree in mechanical or aero- 
nautical engineering and 4 years experience in 
thermodynamics and heat transfer. 


All qualified applicants considered without 
regard to race, creed, color or national origin. 





MISSILE ENGINEERING 





Airborne Slam Range Stations Proposed 


By Russell Hawkes 

Las Vegas, Nev.—Airbore missile 
range stations are being proposed to ob- 
serve and control Slam nuclear ramjet 
missiles if and when they reach the 
flight test stage of development, Ling- 
Temco-Vought technologists said at the 
Aerospace Nuclear Propulsion Sym- 
posium here. 

Vought, study contractor on Slam, 
acquired missile range operating 
experience during Navy's Regulus | 
and Regulus I[/KD2U test program on 
the old inland range of the Pacific Mis- 
sile Range system. 

Dr. W. J. Hesse and L. J. Boyer of 
Vought pointed out that the nuclear 
cruise missile will pose a number of 
dificult operating problems not found 
in ballistic missile programs. These are 
created not so much by the radiation 
hazards as by the range and maneuvera- 
bility of the missile. Unlike ballistic 
missiles, a cruise missile with a guidance 
failure can change course far downrange 
where the ability of ground stations to 
take corrective measures may be prob- 
lematical. Unlike chemical-burning 
cruise missiles, the nuclear ramjet can 
fly so far that a runaway would be a 
hazard to populated areas over a large 
part of the earth’s surface. 


Flight Essentials 


From these facts, Hesse and Boyer 
have concluded that absolute essentials 
for peacetime nuclear ramjet flight oper- 
ations are: 

e Full-time, line-of-sight radar tracking. 
e Radio-command control. 

e Multiple fail-safe flight termination or 
destruct systems. 

These essentials can be provided by 
a large number of ground-based or 
water-based range stations with tracking, 
command and control equipment, or by 
a relatively small number of specially 
equipped airplanes. Vought engineers 
believe the latter approach to be the 
cheaper and more effective way. A simi- 
lar but less extensive method was em- 
ploved when fighters were used as con- 
trol planes in visual contact with the 
Navy-Vought Regulus turbojet cruise 
missiles. Missile runaways occurred in 
the Regulus I program when very little 
experience had been acquired by indus- 
trv and Navy, but more than 100 flights 
of the Regulus II have now been made 
without a runaway. 

Line-of-sight coverage of a missile 
flying at an altitude of 500 ft. is 40 mi. 
from a ground station with an antenna 
at 100 ft. Line-of-sight range is in- 


creased to 240 mi. from an airborne 
station at an altitude of 30,000 ft. 
Coverage of an airborne range system is 
also increased by the ability of the en- 
tire system to move downrang¢ at a 
substantial speed. Even for high-alti 
tude tests these factors reduce the num- 
ber of range stations needed to one- 
seventh of the number needed if stations 
are on the surface. Presumably, cost 
reductions would be even more impres- 
sive because of the savings in personnel 
living expenses, transportation, real es- 
tate and communications networks. 
Hesse and Bover said that a system ot 
airborne range stations supplemented 
by a few surface stations is the most 
practical arrangement. 


Transferring Control 


A key problem is the transfer of con- 
trol from one station to another as the 
missile proceeds downrange. There must 
be an over-lapping zone of control to 
assure that each new station can func 
tion properly before the earlier station 
relinquishes control. Vought studies in 
dicate that the new station checkout 
would take about 20 sec. If the transfer 
cannot be made, the overlap zone must 
be wide enough so that the missile can 
complete a turn without passing bevond 
the first station’s range of control. Ap 
parently, the width in miles of the over 


. 
Malkara Fired 
Malkara anti-tank missile is fired from a new air trans 
Wharton Engineering for Royal Armoured Corps. Vehic! 
arm, carrying two Malkaras, is hydraulically operated. 1 
are stored within the armored vehicle. 
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lap z be largely dependent on 
the relat locity of the range sta- 
missile and is minimized 
when stations are paralleling 
the 1 t a large fraction of its 
speed 

Th ne 


rorm 


tions 


range station must be 
approximately — the 
a surface station in- 
netry reception, tracking 
lance to protect shipping, 
population areas, radio 
rference monitoring and 
termination or destruc- 
mission profile can be 
time, the control func- 
cessarv. If the test con- 
to keep mission control 
centra would be possible to use 
the I stations as relay points 
for cont signals and _ air-to-ground 
te le mect 


missil 


ns as 


frequ 
missil 
tion. S 
alte reK 
tion 


ducto 


rability of the cruise 
be used to give an un- 
mical mission profile. It 
ssible to fly the test along 
to minimize the number 
ns and perhaps to have 
ontrol of the test more 


usual , 


Boyer suggested that the 
s well suited to be an 
station and Boeing has 
d such a version 


From Armored Car 


ortable armored vehicle made by 
has a three-man crew; launcher 
more of the anti-tank missiles 





The coins of many rea 
this fighter-bomber 


With their own money, seven Free World 
Nations — Belgium, Canada, West Germany, Italy, 
Japan, The Netherlands, and the United States — 
are building this airplane in their own factories. 

It is the Super Starfighter, a much-advanced ver- 
sion of the original U.S. Air Force F-104. It is the 
best multi-mission aircraft in the world today. 


By simply changing black boxes and weapons, 
the Super Starfighter can be converted quickly from 
fighter-bomber to interceptor . . . or strike bomber 
...or reconnaisance plane. It comes amazingly 
close to matching the big single-mission jets at 
their specialties. Yet it’s a small, single-engine jet 
— cheaper to build, operate, maintain. 





are being used to build 
for the defense of all 


It gives our allies one plane that will meet any 4 oc V 4 Ee = > 
situation for the next 10 to 15 years. It also gives ' 
them the advantages of interchangeable parts, Cc ray a 
~fAL RNIA 


planes, even pilots—and of worldwide production. 


By the mid-Sixties, the Free World will have Cc oO RV) PA | W 


nearly two thousand F-104s in service. 





_ @ From Miami to Jacksonville, from Naples to Pensa- 
cola . .. Florida is the booming aviation state. 

Aircraft overhaul ...Smali plane manufacturing... 

. Jet engine testing . . . Electronics . . . Components for 
missiles and rockets... Engineering & design ... Research 
& development . . . Space technology . . . Cargo for the 
world’s markets. 

From Cape Canaveral to Eternity, Florida is the space 
age state. Find out why, and we’ll see you at the crossroads 
of the skies . . . Florida . . . the best place on earth for 
your new facilities! 


FLORIDA'S ASSURANCE POLICY 
You have my personal assurance of a sunny business climate here in Florida. You 
have positive assurance of every aid and assistance possible from our Florida 
Development Commission and from the overwhelming majority of our businessmen, 
industriatists, and financiers. We have everything to make your large or small 
enterprise healthy and successful. Write, wire or phone us today. The only 
thing better than a FLORIDA vacation is having your plant here.” 
FLORIDA FOR CONVENTIONS — Write for free information 
Governor, State of Florida on Florida's wonderful facilities for your group meeting. 
Mr. Wendell Jarrard, Chairman 
FLORIDA DEVELOPMENT COMMISSION 
Box 4119B, Tallahassee, Florida 
Please send me ‘‘Plant Location Guide,” containing all the facts about 
Florida’s opportunities for New Industry, the /0 Billion Dollar 
ee Consumer Market, Labor, Climate, Schools, Natural Resources, Favor- 
INVESTIGATE DEBT FREE sida tax Senay | 


Florida ‘**. 


A 10 BILLION DOLLAR MARKET Adaress 


Ask about free film ‘‘Profile of Progress.” L 





BUSINESS FLYING 


FIRST JETSTAR to go through Horton-Horton custom shops was owned by Krupp firm of 
Germany. Airplane was given custom interior and new paint scheme in five weeks. 


Custom Firm Expects Light Planes 
To Offset Drop in Corporate Work 


By Erwin J. Bulban 


Ft. Worth, Tex.—One of the coun- 
try’s leading business aircraft service 
organizations plans to expand its cur- 
rent market by moving into the custom- 
izing of light aircraft from small twins 
downward. The move is being made, 
according to the company, in order to 
counter trends that it savs adversely 
affect companies specializing, as it has, 
in the heavy multi-engine executive 
fleet. 

William L. Horton, co-owner with 
wife Dorthe Anne of Horton-Horton 
and Inter-America Aviation modifica- 
tion center at Meacham Field here, 
made these points in explaining the de- 
cision to diversify: 

e Much of the cream of the market 

servicing the large fleets belonging to 
corporations—has been dwindling over 
recent vears, primarily because these 
owners gradually have been building up 
their own maintenance facilities and 
taking their business out of circulation 
for long periods of time. As an example, 
the Hortons pointed out that the four- 
plane Goodvear Tire & Rubber Co. 
Lodestar fleet, on which thev are com- 
pleting a major overhaul, modification 
and cabin interior program, probably 
won't require extensive outside service 
needs for approximately five vears and 
by that time the corporation may decide 
to retire these aircraft for newer types. 

e Competition has become increasingly 
serious from a number of local service 
airlines soliciting major airframe and 
powerplant overhaul business from ex- 
ecutive aircraft particularly 
those who operate equipment similar 
to these carriers, such as Convairliners, 
DC-3s and even F-27s. Business ait 
craft service operators are bitter over 


owners, 
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this development, bringing up the point 
that these carriers for the most part 
are subsidized by the federal govern 
ment and often receive far better dis 
counts on parts—tending to give them a 
bargaining advantage over the special 
ized private service bases 

e It appears that “the blush is off the 
rose’”’ concerning sales of the first round 
of large turbine-powered executive air- 
planes and firms specializing in aircraft 
interiors can look forward to sharp de- 
clines in deliveries of this class of air 
plane, industry sources indicate 

Horton feels that now is the time 
to move into performing the same kind 
of service work on the smaller business 
plane fleet that the company has special- 
ized in on the larger, 12,500-Ib.-class 
and up, and that the new business will 
dovetail neatly with the present opera- 
tion, 

As he points out, in buying materials 
for aircraft interiors, it is impractical 
to purchase to the precise vardage that 
might be needed for a_ particular air- 
plane, and “that’s where 
in vour stockroom,” in referring to ove1 
age. He feels that sufficient extra ma- 
terials are left over from big plane 
interiors to provide adequate coverage 
for small airplanes with interiors cus 
tomized to the owner’s specifications 


vour profit lies, 


at “bargain basement prices.’ 


Custom Treatment 


This custom interior treatment, com 
bined with a new exterior, such as spe 
cial paint schemes and updating modi 

fits nght in with 
planned tactic ot 


fication programs, 
Horton-Horton’s 
“obliterating obsolescence 
Because of the materials rev 
recent vears—embodving the use of 
svnthetics, lamination, screening 


lution in 
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WAS BORN 
YESTERDAY 


Yes, ASTEK is a. ven 
but its engineering capz 
born yesterday. Its ens 
helped blaze the tra 
missile development 
twenty years. They 
standard for such crit 
airline instrumentat 
machmeters, air data c 
cabin pressure ci : 
the experience of 
ment in airline operat 

n its policy of providir 
delivery — superior fie 
erational and mainter 

— on-time delivery 
manuals and parts 

ASTEK engineers 

leled history of 

tem designs. S 

unique developr 

m DUALTIMETER 

tude servo indicator with 
operation. M AIRSPEEDATA 
bination air speed and 

with “max.-allowable’ 
tions. # AUTOCONTRC 
pressure control systen 
solute minimum ad 

crew. MM HELIPANEL 
flight instrument f 


y- Cid WP 9 3 


INSTRUMENT CORP. 
ARMONK. ‘NEW YORK 





MAULER 
MOBILITY 


The striking power of the Army’s Mauler automatic- 
firing air defense system, now in development, will 
be extended by its exceptional mobility — engineered 
and built by FMC. Working closely with Convair/ 
Pomona, Convair Division of General Dynamics 
Corporation, and ARGMA, an element of the U.S. 
Army Ordnance Missile Command, FMC is respon- 
sible for (1) the tracked carrier, adapted from our 
standardized M113 vehicle, and (2) the launching 
pod assembly and the auxiliary power unit. Result: 
a self-contained weapons system, tracked for on-road 
or off-road mobility in any terrain. 

When mobility is the question, call in FMC, since 
1941, a leading designer and builder of military 
standardized vehicles. 














For further information, write on com- 
pany letterhead to Preliminary Design 
Engineering Dept., FMC Ordnance Divi- 
sion, P.O. Box 367, San Jose, California. 
Phone: CYpress 4-8124. 


























FMC CORPORATION 
me ORDNANCE DIVISION 


CORPORATION 


® 1105 Coleman Avenue, San Jose, California 


PUTTING IDEAS TO WORK FOR NATIONAL DEFENSE 





INTERIOR IN DE HAVILLAND DOVE owned by Whitfield Pickle Co. cost approximately 
$7,000 and demonstrates how low-cost materials can dress up business airplane. 


and other techniques, using honeycomb 
for paneling, foam rubber cushioning 
in place of steel spring or normal rub- 
ber, aluminum framing, and anodizing 
metals to give rich gold or other finishes 
—plane owners now get lighter and 
even more exotic interiors at less cost 
than possible a decade ago. Horton 
estimates that interior costs have proba- 
bly been halved because of the superior 
matcrials and know-how available today. 

A JetStar interior can cost from ap- 
proximately $35,000 to twice that, de- 
pending upon what the customer is 
willing to pay, although they probably 
will average out at approximately $50,- 
000. But a good percentage of this 
cost is based on starting with a_bare- 
hull airframe, as delivered from the 
factory, which means that much equip- 
ment such as emergency pop-out oxy- 
gen units are delivered uninstalled since 
their final placement will depend upon 
the seating arrangement decided on by 
the customer. Also seating generally 
will be built up from the start and have 
to be engineered to 9g or more require 
ments, with the cost for this running 
$600 or more per seat. 

Smaller airplanes, such as the de 
Havilland Dove twin, can be redone 
for $7,000. 

Scheduling airplanes through the 
shops, not only to trv to maintain an 
even flow that beats the peaks-and-val- 
levs situation, but to minimize down- 
time which is a major customer prob- 
lem, is one of the tough areas that 
business aircraft conversions have to 
solve. Until the finally 
signed that specifically outlines the pro 
gram it is dificult to analvze just what 
will be involved. The new turbine 
powered aircraft, posing new enginecr- 
ing problems because of their ability 
to operate at higher 


contract 1S 


g loadings and 


FAA requirements that interior struc 
tures match these capabilities, add new 
delay factors to the conversion regime 

The company, however, recently su 
passed its own schedule for completing 
its first JetStar, for the German firm of 
Krupp, by a week based on an carly 
estimate that the job would take from 
five to seven weeks. The airplane went 
through the shops, including a complet 
paint scheme in four weeks four davs 

Current contracts call for Horton- 
Horton to deliver four additional Jet 
Stars—the Harold S. Vanderbilt airplanc 
and airplanes for Corning Glass, Can 
adian Breweries and Italy’s S. N. A. M. 

Concurrently, it has been converting 
a former Allison Division of General 
Motors’ Lockheed Electra for the Los 
Angeles Dodgers, with 64 seats, dual 
galleys and two bunks, capable of 
sleeping four. 

Also scheduled here is Slick Airwavs 
first Canadair CL-44 swing-tail trans 
port, configured to 150-passenger scat 
ing for handling Military Air Transport 
contract business and several DC-7s 
are also expected to be outfitted for a 
similar operation. 

Better than two-dozen 
ecutive airplanes 
through the shops including 15 F-27s, 
nine Gulfstreams and a Viscount. Pis 
ton-engine business airplanc 
include putting through an average of 
two Doves a month, one and one-half 
to two twin Beeches monthly, close to 
one Lodestar per month, and one o 
two Acro Commanders monthly 

Steady build-up in business 
cated bv the last three vears’ record 
The company indicated that the 1959 
tally was $870,000. this rose to $1,038, 
000 in 1961 and thev estimate that this 


1 1 + 
1} 


pe over »S 


turbine ¢x 
already have gone 


schedules 


is indi 


vear the total business wi 
million 
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NEW! 
VAP-AIR 
STATIC 
INVERTERS 


Lightweight 
DC to AC Sine Wave inverter. 
550 VA; other sizes available. 


¢ fully transistorized 
* maintenance-free 
¢ high reliability 


New Vap-Air static inverters offer many 
advant ver rotary-type inverters. 
Vap-Air inverters are fully transistor- 
ized, have no moving parts, need no 
vibrat -shock mounting. They have 
no bearings, no brushes to wear out and 
replace require no maintenance. 
Except reliable performance. 80% 
efficiency pared to 55% for rotary- 
type. Le eight ... only 19 lbs. Very 
low n¢ 





BRIEF SPECIFICATIONS 





Rating 550 VA 
Output + 5% volts, 400 cps, sine wave 
Input 25 to 31 VDC, 28 VDC nominal 
Size 12” x 10° x 4%" 
Weight 19 Ibs 
Distort Less than 10% 
Efficiency 80% 
Ambient Temperature Range — 40 to +-160° F. 











COMPLETE CONTROL CAPABILITIES 


ystems and a complete line of 
sensors, electronic controls and precise 
power pplies, electro-pneumatic and 
electro-mechanical valves, advanced in- 
line air valves and regulators, electric 
power controllers and heat exchange 
equipment—for aircraft, missiles, and 
ground support equipment. 


VAP-AIR 


Entire 


complete information write: 


VAP-AIR DIVISION 

VAPOR CORPORATION 
80 East Jackson Bivd. 

Chicago 4, Ill., Dept.25-K 
+ DENVER - WASHINGTON 
PHILADELPHIA SEATTLE + SAN FRANCISCO 
HOUSTON + RICHMOND « LOS ANGELES - ST. LOUIS 


Vv 


NEW YORK - ST. PAUL 
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Adjustment 
toa 
thousandth 
in an 


instant 


That’s the story of a Shim made of LAMINUM®. Adjustment to a 
thousandth in an instant. Here’s time-saving . . . cost saving... 
clearly measurable at the assembly line. Savings so easily made 
with the p-e-e-l of a knife. 


LAMINUM is the registered trade name for laminated shims, sur- 
face bonded in metallic or plastic to look, act and feel like a 
solid piece of metal. Yet each lamination is easily p-e-e-l-e-d to 
bring your shim down to an exact fit—right on the job. 


No machining. No grinding. No counting. No stacking. No 
miking. No costly stand-by equipment. And custom-made— 
in any quantity—to your exact specifications. 


Available in brass, mild steel, stainless and aluminum — .002” 
or .003” laminations as you desire. And now also in Titanium 
with laminations of .003”! 





To find how LAMINUM can save you time and money just write 
for the revised SHIM DESIGN FOLDER No. 4. Here’s complete, 
up-to-the-minute ‘engineering data on Laminated Shims for 
your own assemblies. Send for this booklet today! 


® THE LAMINATED SHIM COMPANY, INC. 
West Coast Sales and Service — 600 Sixteenth St., Oakland, Calif. 
Home Office and Plant - 5101 Union St., Glenbrook, Conn, 

















MANAGEMENT 





Swiss Air Force—Part II 





Swiss Emphasize Individual Pilot Abilities 


By Cecil Brownlow 


Bern—Swiss air force places major 
reliance upon the competence of the 
individual to compensate for the mini- 
mal flying hours and cramped, moun- 
tain-ringed practice areas available 
within this small, neutral nation. 


often than not prime tourist and/or 
fishing areas, and in a democracy such 
as this the protesting voices of aroused 
hotel and fishing boat owners can be 
strong and effective. 

The annual air force-wide weapons 
meet held high in the Bernese Alps, as 
an example, is carefully timed in the 


ight reserve pilots, the 


rgeants, skimmed over a 


of Lake Neuchatel, a 
in-hemmed body of water 
the site of a major air 
field. It was their first 
if the vear. 

f the de Havilland Vam- 
mm. guns in a single 


Training, often beginning even be- fall when the summer mountain 
fore formal military induction, is de- climber tourists have departed. The _ burst 
manding and only the ablest pilot necessity of roping off lake areas for a res] 
candidates survive the rigorous weeding _ brief periods is carefully explained to vas target, with an average of 
process to win their wings. “We have _ those directly concerned. thre llets striking the target's 
a small air force and our pilots must Even so, the noise complaints of cen 
be good with the number of flying hotel owners are often loud, and the 
hours they get each year,” one instruc- fishing boats sometimes seem to hedge ly once did both pro- 
tor explains. “We can’t afford to pass as close to restricted areas as possible, _ jectil yped by a single aircraft 
a marginal pilot, and we're small bobbing serenely as aircraft dive in to t the rectangular, 100-ft 
enough to take only the best.” direct bullets and bombs into target 1 which had been laid 

[he competence demanded in gun- areas several hundred feet away nt the “kill” area of a 
nery and bombing trials also is severe, Fiscal restrictions prohibit an in 0 1 bomb 
particularly for the reserve pilots who dividual pilot from firing all four of demand on flying skill, 
serve as the backbone of the air force his guns simultaneously on more than 11 it fields used by these 
and fly between 70 and 80 hr. each an average of once a year. Bombing _ pilot ried in the Alps, their 
per year. Available land and water areas and folding-fin rocket practice is simi- — runw times crossing regular 
are relatively minuscule in size, more _ larly restricted hways and their hangars 


Se * 


, — 


~~ ~*~ . 


unds, each pilot stitched 
pattern into a small can- 


of eight low-altitude 


CL-41 Jet Trainer Flies Over Alps 


Canadair CL-41 jet basic trainer was photographed by Swiss air force while flying over the Alps during the aircraft’s recent tour of Europe. 
The two-seat trainer, powered by a Pratt & Whitney JT12 turbojet engine, has been ordered by the Royal Canadian Air Force. The 
trainer recently reached Mach .775 in level flight, exceeding the RCAF requirement of Mach .75 (AW Nov. 13, p. 23). 
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Siegler puts calipers on a cumulus cloud 


Siegler Cloud Height Radar, developed for USAF, 
visually maps, for the first time, not only height and 
horizontal dimensions but also upper limits and density 
of cloud formations directly over the airport — both 
critical factors in jet flight control. 

Another urgent need — provision of accurate weather 
data with the speed essential in the jet age —is met by 
Siegler Automatic Electronic Weather Stations, also 
developed for USAF. This solid state equipment gathers, 
computes and transmits data for continuous and accu- 
rate terminal weather predication—in a minute fraction 
of the time required for manually processed data. 
Meteorological capabilities are only one phase of Siegler 


versatility in electronics, metallurgy and electro- 
mechanics. Siegler participation in major aerospace pro- 
grams includes ground and airborne communications 
and navigation aids, launch check-out, miniaturized 
solid state video systems, aerospace components and 
many other contributions. 


A contract with Siegler carries the extra asset of co- 
ordination of all Siegler divisional capabilities — produc- 
ing outstanding performance. Siegler coordinated 
capabilities range from basic research to production in 
military, industrial and consumer electronics; aerospace 
components; electro-mechanical systems; heating and 
air conditioning equipment. 


Siti 


CORPORATION Los Angeles 5, California 








buried deep in the natural, nuclear 
radiation-resistant rock. High g_take- 
offs and approaches through steep val- 
leys with a mountain face at cither 
end can be unnerving to the uniniti- 
ated, but the reserve pilots learn to 
accept them as a matter of course. 
Cround support missions for moun- 
tain troops demand that the pilots ad- . = . >. 


just their altitude second by second as —_ — 5 Re 
the terrain below gains in height and _ | In a room 40 feet long, 20 feet wide, and 20 feet high, a bug sits 
rises to meet the low-flying aircraft. on an end wall at a point one foot from the floor, midway between 

the sidewalls. He decides to go on a journey to a point on the other 


Experience can be marginal but ability 
cannot. end wall which is one foot from the ceiling midway between the 


The combat fields are minor fort- sidewalls. Having no wings, the bug must make this trip by 
resses in themselves, located in a circle sticking to the surfaces of the room. What is the shortest route 
rough and close enough to one another that the bug can take? = Contdiened 


so that a line-of-sight microwave com- 
munications net can be maintained. Weigh this: less than a pound per channel for our new 13-pound 


Search radar antenna on the mountain airborne magnetic tape recorder that records 14 tracks with labo- 
tops can be retracted into the rock to ratory precision on a 650 ft. length of 1” tape. A product of the 
prevent detection, hoisted up again for Westrex Recording Division of Litton Systems, Inc., the recover- 
more sweeps once the danger has able system was developed to produce accurate data during missile 
passed. launch and flight. Consists of a precision tape transport and an 
Phe — € fu ray wih electronic module assembly. Order #2101 from: Westrex Record- 
pickin oy Fe ee ee an ee ing Equipment Division, 335 No. Maple Dr., Beverly Hills, Calif. 
To fit into this, and maintain his ANSWER TO LAST WEEK'S PROBLEM: The angle a = —— satisfies the 
proficiency on his Hawker Hunter, ; 10 
Venom or Vampire, the reserve pilot relation tan 3a = cot 2a, ie, 2-22 a—tan? a_1—tan?a 
annually spends six weeks on active : ¥ iu __ 1-3 tan’ a 2 tana 
duty: three weeks in ground support 5x* — 10x? + 1 = 0, where x = tan a 


maneuvers with the army division to LITTON INDUSTRIES, INC. 


which his squadron is assigned, one ; m ; 
. | 

week of gunnery at Payern and, finally, Beverly Hills, California 

two weeks of formation flying, acro 

batics, navigation flights, blind flying 


and general navigational training, prob- 
ably at Dubendorf near Zurich FACT 
Week-End Duty 


In addition, he is expected to report 
for flying duties on an average of 
one week-end out of everv three, carrv- 
ing out largely on his own a specified 
flight syllabus for a given period. “A 
man who reports and doesn’t know 
exactly what he is expected to do is 
not anyone we want,” one professional 
officer says. ““‘He has to study at home 
so that, when he reports, he knows 
what to do and then does it.” 

The air force flying experience also 
is often supplemented by a_ civilian 
job as pilot or copilot with Swissair. 


OF the normal year» ontpt of hetwcen AUTOMATED PROGRAMMING FOR CIRCUIT TESTS 


35 and 40 new pilots, approximately ' 
40% join Swissair, and another 30% Now you can virtually eliminate the engineering man hours 
remain to fill billets in the four full- required to program high-volume wiring circuit tests. With FACT 


time squadrons which make up the air (Flexible Automatic Circuit Tester) \ ran talee teiocmnaitienn 


force’s ready alert contingent. 
Here, to comply with the Swiss con- directly from standard wiring lists and process as many as 300 
stitution which prohibits a standing FACT cards per minute! And with FACT you get other major 


military force, the pilots are_paid as benefits. For free illustrated bro- . sas cee oieeuama 

civil servants rather than as officers per | 

se. And, although attracting some 12 chure write: L. W. Risner, Hughes 

recruits a year for this role, the open El Segundo, Los Angeles 9, Calif. 

billets are difficult to fill. Shown above: 24,000wire termination FACT-RC 
“Those who want to make flying 

their career tend to go to Swissair where 

Hho pie mult her und the dN eeaammer 
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Flexible Automatic Circuit Tester 


MUGHES AIRCRAFT COMPANY 
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ALCOA CAPABILITY AT WORK poi 


world’s most extensive aluminum jobbing facilities 














Se 3 can design it... make it... test it 
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BORDER PATROL of Hawker Hunter aircraft, manned by Swiss air force reserve pilots who 
fly between 70 and 80 hr. a year, sweeps over the Alps. 


visiting foreign cities is appealing,” 
according to air force commander Maj. 
Gen. (Colonel Divisionnaire) Etienne 
Primault. “After six years with Swiss- 
air, he can be making a colonel’s pay.” 
The fiscal attraction, however, can often 
be combated by an appeal for the in- 
dividual to help meet the country’s 
defense needs by remaining in uniform. 


Training Program 

A youngster interested in a pilot's 
career, reserve or professional, and will- 
ng to risk the odds against success, nor- 
mally begins at the age of 17 by join- 
ing a state-supported civil flying club. 
Of the 750 to 1,000 applications each 
vear, an average of 250 are finally ap- 
proved for membership. 

Over the next two years, he receives 
a total of four weeks of pre-military 
training, including between 10 and 20 
hr. of instruction on a Piper Cub or 


: tse me: oi PX IO 


Bell YHU-1D Loaded 


Prototype Bell YHU-1D Iroquois helicopter, which has larger cabin and more powerful 
turbine engine than earlier versions, is shown being loaded aboard a Douglas C-124C Globe- 
master transport for airlift to Ft. Bragg, N. C. YHU-1D can carry 12 fully equipped troops, 
50% more than previous versions and is powered by 1,100 shp. Lycoming T53-L-9 engine. 


other light aircraft. At 19, he is as- 
signed to a specific service and, if his 
civil school record has been satisfactory, 
the assigning officer must acquiesce to 
the student’s wish to join the air force. 
Formal military service begins at 20, 
as it does for essentially all Swiss males. 
First stop is at Payern for nine weeks of 
recruit school and ground training. If 
he is to become a pilot candidate, he 
is advanced to primary flight school 
at Locarno; if not he remains at Payern 
for another eight weeks of ground tech- 
nical training and subsequent duty with 
the technical or administrative corps. 
Here, although 80-85% of the 
cadets have been through the civil 
school, there are usually a few who have 
never flown before and, on occasion, 
have never previously seen an aircraft on 
the ground—candidates from rural areas 
where the local governments could not 
otherwise meet their commitments to 


in Globemaster 
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WORLD’S MOST 
EXTENSIVE 
ALUMINUM 
JOBBING 
FACILITIES... . 


The smal! aluminum globe in the 
picture is a bomblet Alcoa engi- 
neered and developed for the U. S. 
Army Chemical Corps. The tall tubes 
to the right are Zuni missile outer 
shells. The pieces that resemble 
chess rooks are center sections of 
the Air Force’s Bullpup missile. The 
drums are chemical shipping and 
storage containers for the armed 
forces. The cylinders on the left are 
ammunition rack tubes for Army 
Ordnance’s M-60 tank. 

Not shown are rocket engine 
cases, flotation spheres, jet fuel 
filter-separators and scores of other 
defense items Alcoa turns out by 
the thousands. 

UNMATCHED FACILITIES 

Alcoa's facilities for aluminum pro- 
duction are unmatched in the world. 
Nobody’s worked with aluminum 
longer, using so many techniques, 
in so many plants. 

Alcoa's Press Department can 
draw, blank, form, pierce, notch and 
lock seam. Its Joining Section can 
spot, seam, flash and arc weld or 
rivet—no one is better equipped to 
specify joining techniques and 
proper alloys. Forming facilities in- 
clude the tools to bend, form, cut, 
drill, trim, bead and rout. Engineer- 
ing, finishing, testing, inspecting— 
Alcoa can help with everything from 
design to finish. How can you use 
this capability? Write: Aluminum 
Company of America, Jobbing Divi- 
sion, 1870-X Alcoa Building, Pitts- 
burgh 19, Pa. 


ALCOA ALUMINUM 


ALUMINUM COMPANY OF AMERICA 


























SUBSYSTEMS DEVELOPMENT 
FOR MANNED SPACE VEHICLES 


ONBOARD POWER — H9-09 FUEL CELL POWER SYSTEM 


RELIABILITY & 
OPERATIONAL FLEXIBILITY 
Are Major Objectives of the 
H9-02 Fuel Cell Power 

System Development Program 

at TAPCO 

a division of 

Thompson Ramo Wooldridge Inc. 


RELIABILITY 


3 Cell Module Design 

Spare Modules 

Redundant Fluid Components 
Low Thermal Gradients 


OPERATIONAL FLEXIBILITY 

Start-up at —40° to 180° F, No Preheat 
60% Power Immediately 

Full Power Within 1 Hour 

Full Power for 12 Minutes After Shutdown 
Orbit & Lunar, Day or Night Operation 

3 to 130% Rated Power 


H9-09 Fuel Cell 
Power System 


JN TAPCO 


=~ Thompson Ramo Wooldridge Inc. 


23555 EUCLID AVENUE, CLEVELAND 17, OHIO 





the air force. Familiarization flights in 
Swiss-made Pilatus P-3 primary trainers 
range, therefore, from a minimum of 
4 to 24 depending upon the previous 
experience and aptitude of the cadet. 
The flights include acrobatics, normal 
landings, forced landings and aborted 
landing procedures. 

Then, the commander of the school 
takes a check ride with the student, 
going through the entire syllabus. The 
cadet, to pass, must score at least eight 
points out of a maximum of 10 on each 
maneuver. At this point, average P-3 
flight time for a student who has passed 
through a civil school is about 10 hr. 
If he is approved on his check ride, he 
is authorized to solo and flies another 
25 hr. or so to finish his eight weeks. 

For a student who began school at 
Pavern in July, a normal starting month, 
the time would now be late October 
with its resultant fog, rain and general 
bad weather, and he would be duly dis- 
patched back to civil life to await the 
new year and better flying conditions. 

Afterwards, he would begin another 
17 weeks of training—the first four at 
Locarno with its grass strip for ““under- 
officer” school and promotion to cor- 
poral plus additional solo P-3 flights 
and then transfer to a base with con- 
crete runways, Emmen, Sion deep i 
the mountains, or Meiringen, also 
mountain ringed. 


From the single-engine P-3, the stu- 
dent advances directly to a two-seat jet 
fighter trainer, the DH-115 Vampire. 
For about eight weeks the cadet concen- 
trates upon the DH-115, building up 
45-50 hr. flying time. Then, he moves 
directly to the single-seater Vampire for 
another five weeks, accumulating about 
15 hr. in the air with the remaining, 
and major, portion of the time spent in 
ground school studying the usual basics. 

This is followed by another break and 
return to civilian life, usually for ap- 
proximately five weeks. Another 17 
weeks of active duty follow, with 12 
spent on the Vampire and the remain- 
ing five on the single-seater Venom at 
Payern, including gunnery training. 


Wings Awarded 


Having persevered thus far, a student 
has accumulated between 200 and 250 
hr. of flying time and earned his wings 
which bring with them the rank of 
sergeant pilot. 

Of the 750-1,000 applicants at the 
age of 17, about 35-40 have made it 
through the course. 

There is again another month’s re- 
turn to civil life followed by four short 
periods of active duty, each lasting one 
week, in which the pilot covers any 
phases he may have missed due to 
weather conditions—there are an aver- 
age of 60 cloudless days in the Alps 
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REDSTONE 
ARSENAL 


325 Mi. RIVER 
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SAVANNAH 


305 Mi. 


each year—additional Link trainer time, 
more gunnery, ground-controlled ap- 
proach and instruments training, tactical 
exercises and formation flying. 

At the completion of his Venom 
training, the pilot also is graded as to 
officer potential. As one instructor 
explains 

“Proposition A means that he is a 
very good man with a good record and 
should be sent to officers’ school unless 
he makes a mess of his last four weeks 
training. {The instructor has seen this 
happen only once in the past 10 years.] 
Proposition B means that he is a good 
man but perhaps a little young or that 
he has a slight weakness somewhere.” 

The reference to youth surrounds the 
fact that idet can begin his service 
at the age of 19 rather than 20 if he 
desires, thus normally completing his 
pilot’s training at 21] rather than the 
usual 22 

If a “B” candidate should improve 
during his four weeks of final training 
before being assigned to squadron serv- 
ice, or when he gains a year of age, he 
can be boosted to grade “A” and be- 
liately eligible for the 19 

’ school. Failing this, 
he also 1 ibsequently be upgraded 
by his squadron commander and as- 
signed to lete officers’ training. 

Normal thaps 50% of the gradu- 
ating stud gain the “A” stature, an- 


come imi 
weeks ot 
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BAY COUNTY 


oe 


INDUSTRY 


PANAMA CITY, FLORIDA 


BAY 
COUNTY 


U.S.A. 


STRATEGIC LOCATION for space indus- 
try and research. Canaveral, Redstone, Eglin 
AFB all within overnight truck haul. Savannah 
River, Oak Ridge, Charleston Polaris sub- 
marine base — all within 400 miles. 

WE HAVE SPACE for plants of any size. 
Big acreage, readily accessible, yet safely re- 
moved from commercial and residential areas. 

SITES served by air, water transport, high- 
way, rail or combination. Sites on AIRPORT 
PROPERTY; you can taxi from your plant to 
5,000-foot runway. DEEP-WATER PORT 
sites, some with existing buildings. Sites front- 
ing on both airport and Gulf Intracoastal 
Waterway. 


FINANCING: Airport and Port Authorities 
authorized to issue revenue certificates for in- 
dustrial construction on their properties. 

LABOR: Surplus area. Lower Cost. 

UTILITIES: WATER — 500,000,000 gallons 
minimum daily of fresh water for industry, 
at low rates. POWER—Ample now, with 150,- 
000-kw steam plant under construction, three 
additional 150,000-kw units planned, NAT- 
URAL GAS. 

PLUS FLORIDA LIVING—Delightful year- 
round climate — excellent recreational, cul- 
tural advanta — a warm, welcoming com- 
munity poor toward all industry. 


One 

Acr, 

$0, * T% 

- ~ “reg 
_ 


WRITE TODAY FOR FACTUAL STUDY! 


COMMITTEE OF 100 wc. netson. chairman 


P, O. Box 1850, PANAMA CITY, FLORIDA. U. S. A. 


In cooperation with the Florida Development Commission 
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NORTHROP DUAL-COCKPIT T-38 TALON 





LIQUIDOMETER T-38 FUEL GAGING SYSTEM uses capacitor type 
tank units to feed master indicator in one cockpit. Re- 
peater indicator duplicates information in second cockpit, 
T-38 uses two of these systems. 





Fastest way to train free world’s pilots 


THE U.S. AIR FORCE has added an important new step to 
its supersonic jet training program. With the twin-jet, dual- 
cockpit T-38 Talon, U.S. pilots are now taught to handle a 
supersonic aircraft as soon as they complete primary instruc- 
tion. The T-38, developed and produced by Northrop Cor- 


poration’s Norair Division, has many features in common 
with the finest operational U.S. jet fighters. Among them is 
its precise fuel-quantity gaging system designed and pro- 
duced by The Liquidometer Corporation, for 35 years a leading 
supplier of instrumentation to the aircraft industry. 


FREE 
IDEA BOOK 


has 43 diagrams 

and illustres THE LIQUIDOMETER corp. 
ti 8 air- 

craft fuel iin DEPT. T, LONG ISLAND CITY 1, NEW YORK 

ing systems. 

Write today. 














Tailplane Skin Electronically Milled 


Top tailplane skin for the de Havilland Trident three-jet transport is machined from solid 
aluminum slab by Fairey/Ferranti electronically controlled contour milling machine. Skin 
is 7 ft., 14 in. long x 4 ft., 1 in. wide. It weighs 200 Ib. 


other 20% “B.” The remainder, al- 
though normally channeled toward a 
life in the non-commissioned ranks, also 
can improve their status if subsequenth 
recommended by their squadron leader. 

For the commissioned officer, the 
rank of base lieutenant is retained for 
@pproximately three vears, followed by 
a first lieutenancy which must be held 
for a minimum of two vears. The rank 
of captain is generally retained for at 
least eight vears—six as a flying officer, 
two with the army as a ground support 
officer. Then, if he attains a majority, 
he can return to the air force as a wing 
commander and continue flying jet com- 
bat missions until the age of somewhere 
between 45 and 50. After this, he 
would be assigned a staff post and con- 


tinue his reserve or professional duty 
until reaching 60, cutoff age for Swiss 
compulsory military training 

\ sergeant pilot, if the officers’ ranks 
remain closed, master ser- 
geant after three vears, an adjutant after 
another three, and this is his apex 

Officer or 
cach pilot iS expected to meet the rou- 
tine hazards of the Alps and, if 
sarv, those of anv invader as the air force 
was called upon to do in World War II 
when 


become Ss a 


non-commissioned rank, 


neces- 
in protecting Swiss sovereignty 


Me-109s were often 
intruding Me-109s. 


sent out to meet 


This is tl 


Swiss Air Force 
13, issue, p. 54 
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How to solve 
major engineering 
problems in 
shock/vibration 


Hers »lume library of tremendous 
s< engineers who must control or 
mi! hock vibration. Only in 
authoritative source will you 
nformation you need to apply 
aspects of shock and vibration 
ng problems. It more than 
tion theory fully . .. it also 
most practical, specialized 
ndamentals, descriptions of 
xplanations of methods, 
examples, and useful data are 

a1 wealth of detail. 


SHOCK AND 
VIBRATION 
Handbook Library 


by a Staff of Specialists 


Cyril M. Harris and Charles E. Crede 


} res, 1209 illustrat ns 


$8.00 


pag 


$47.50 $7.50 in 10 days and 


montniy 


payable 





Theory and Measurements 
ata Analysis, Testing, and Methods of Control 
ngineering Design and Environmental Condi- 


-_moOw 








10 DAYS' FREE EXAMINATION 


McGRAW-HILL BOOK CO., Dept. AV-11-20 
327 W. 41 St., New York 36, N. Y 
. Shock and Vibration Handbook 
lays examinat T YT ip- 
lays I w check ne 
few cents 1€ ve 
) days and $8.0( 
Otherwise 


We pa 


und terms outside U. S., 
Graw-Hill Int’l., N.¥.C. 36 
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Dunn Engineering 
AIR BEARING TEST TURNTABLES 


..+ A Major Breakthrough in 
the State-of-the-Art of Gyro Testing 


As a sequel to the well-known Dunn oil-bearing T818 table, the 

Dunn T900 makes possible for the first time performance eval- 

uation of inertial grade gyros having drift rates of the order 

of .001°/hr. Advances in the design of the T900 table drive y/; new table represents the 
and rate read-out provide precise table rotation and digital 

information. most advanced stage of the 


The Inherently Compensated Air-Bearing Design eliminates jnertia/ guidance system testing 
the bearing flutter problem, and makes possible bearing stiff- 

ness of the order of 5,000,000 pounds per inch, thus limiting fie/d. Other fluid-bearing tables are 
table top deflections to fractions of arc seconds. Use of air 
bearings provides zero stiction, minimal viscous drag, and 
eliminates mechanical bearing frictional uncertainties, permit- 
ting rate deviations no greater than 0.003°/hr. at frequencies 
of less than 0.1 cps. Orthogonalities are 5 seconds or less, and 
table axis angular wobble is less than 1 second of arc. 


available... write for data sheets. 


| 
ENGINEERING CORPORATION | e advanced electronic systems 
@ inertial products 


CAMBRIDGE 39, MASSACHUSETTS e test facilities engineering 


38 HENRY STREET 
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(Continued from page 23) 





Changes 


Capt. I. F. M. Newnham, manager, Pre- 
cision Engineering Division, Short Brothers 
& Harland, Ltd., Belfast, Ireland 

Dr. Roger W. Strassburg, manager- 
research operations, The B. F. Goodrich 
Co.’s Research Center, Brecksville, Ohio. 

C. A. Zraket and D. R. Israel, technical 
directors, The Mitre Corp., Bedford, Mass., 
and D. R. Brown and K. E. McVicar, as- 
sociate technical directors. 

Gaylord W. Newton, consulting specialist- 
marketing, General Electric Co.’s Large Jet 
Engine Department, Evendale, Ohio. 

Richard Edwards, technical liaison repre 
sentative in Grumman Aircraft Engineering 
Corp.’s newly established business and tech- 
nical liaison office, Los Angeles, Calif 

Martin J. Leader, manager of contract 
administration, ACF Electronics, Riverdale, 
Md., a division of ACF Industries, Inc. 

Stanley Schwalbe, manager of engineering 
planning, Polarad Electronics Corp., Long 
Island City, N.Y 

Marshall S. Johnson, chief of the newly 
created Space Flight Operations Section, 
Systems Division, California Institute of 
Technology Jet Propulsion Laboratory, Pas- 
adena, Calif 

Dr. Henry M. O'Bryan, scientific assist- 
ant to the vice president of engineering and 
research, The Bendix Corp., with offices in 
Washington, D.C. 


Harry W. Burdett, Jr., manager of plan 
ning, American Machine & Foundry Co.'s HYPERSONIC AERO DYNAMICISTS 
Government Products Group, New York 


James Richard McCharles, manager, 
Guidance and Controls Division, Hughes 


\ircraft Co.’s Aerospace Group, Culver City. | IN 


Joseph Oppenheim, director of programs 
management, Raytheon Co.’s Electronic Attractive positions are available for « nced Aeronautical 


Components and Devices Group, Lexington, Engineers (Ph.D. or M.S.) on a research team now engaged in 





Mass 
Fulvio de Laval, European representative challenging studies of hypersonic flow nena to determine 


for sey ae Corp., with headquar- the effects of Mach number, Knudsen r r,and nonequilibrium 
ters in Kome, Italy 

Dr. David J. Mann, director of research, flow. Long-range, and corporate-sponsor these research pro- 
Reaction Motors Division, Denville, N. J., grams involve fundamental analytical 1 experimental investi- 
of Thiokol Chemical Corp . ae 

: able to maneuverable lif ntry. { - 

Leonard I. Sherry, assistant to the director gations applicable to maneuver ry. @ Opportu 
of advanced engineering, Defense Products nities for achievement, recognition and ent will be excep- 
= oe : 7 ogy amera and Instrument tional for aerodynamicists with advanc« rees or experience. 

/OTP., SVOSSC » : 

Paul G. Schultz, director of engineering, Publication and presentation of paper ncouraged and tech- 
Huyck Systems Co., Huntington, N. Y., and nical reports (which bear the signature of e making the investi- 
Paul F. Helweg, marketing manager , , aa ; ; 

Ben L. Williams, Jr., corporate director of gation) are widely circulated. @ Faciliti: extensive and include 
information, Fairchild Stratos Corp., Hagers- a hypersonic tunnel, hotshot tunnel, and shock tube equipment. 
town, Md ‘ ; sles . 

: sate sabia 

S. T. Robinson, staff assistant to the presi One of the largest digital and analog putational facilities is 

dent, Solar Aircraft Co., San Diego, Calif., located within the Research Laboratories, and permits rapid 


a subsidiary of International Harvester Co evaluation of analytical programs. is. casita wea 


Donald S. Butler, contract administrator, receivecon 
Robertshaw-Fulton’s Aeronautical and In- Please send complete resume to Mr. W. D. Walsh oo ee 


strument Division, Anaheim, Calif a 
Capt. Neil E. Harkleroad (USN, ret.), Un t ad 
special assistant in the Advanced Develop- j e 
ment Division, Aerojet-General Corp.'s E EARN LABORATORIES 
Liquid Rocket Plant, Sacramento, Calif 
Alfonso Tammaro, assistant to the engi x 
neering manager of Pratt & Whitney Air- Aircraft EAST HARTFORD 8, CONN. 


craft Division of United Aircraft Corp., East 
Hartford, Conn 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or 


DISPLAYED RATE: UNDISPLAYED RATE: 
The advertising rate is $31.00 per inch for all advertising appearing on $2.70 a line, minimum 3 lines. To figure advance payment count 5 
average words as a line. 


other than on contract basis. Contract rates on request 
AN ADVERTISING INCH is measured % inch vertically on one column, PROPOSALS, $2.70 @ line an insertion. 
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Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 








SPECIAL SERVICES 
OXYGEN EQUIPMENT | | LOOKING FOR jf ne. Engineering Services—Civil Aviation, Con: 
AERO Sales and Service MOTORS? sy = 


in propulsion; systems, flight test structures. 
Turn to section 3500 





DeVore Engineering Service—41-27 Bell 
Blvd, Bayside 61, N. Y 


FOR SALE 








4 -142 Californiz 
ene oaenay araeen, SF Capaate, Calne eem — ELECTRONIC ENGINEERS = 





For Sale—i1960 Super G. Beechcraft. Total 


@ see Environmental Test Equipment; Humidity Cham- time 500 hrs. since new——features full in- 
: bers; Vibration Units; Hyd. Test Stands; Hi-Pres- strumentation radio, long range tanks—con- 


LOOKING FOR | oh Fe ae Eien diel i Balanees; | | vertible executive 5 seat interior to 9 place 
Motor, Generators: Rectifiers Tensile & _Compres- high density seating. FS-7731, Aviation 
WAVEGUIDES? : sion Testers. ‘Bought, Sold, Trade-ins’’ Week. 
g . 
Turn to section 3400 ° A & J MACHY. CORP. For Sale—Executive DeHavilland Dove. Low 
130-32 JACKSON ST., BROOKLYN 11, N. Y. time airframe—Zero time SMOH engines 


EV 8-3277 All mods complete—new interior—exterior 
oi redesigned and repainted. FS-7733, Aviation 
Week. 


i io For Sale—G44 Super Widgeon—-Six place 
amphibian—long range tanks—VHF (Dual 


ae oe rll LOOKING FOR > | . , omni.). ADF and ed sonins, Sat oxte monte ye recon- 
ergo, cotta, r21 720 a vem, | | BOWED CUPDLIES? BGR || Wes ommses: Pte: Avian 


Other Aircraft available, also interested in pur- 
chasing other transports. Turn to section 4000  earate — ee", J*. Sanne a) 285 ACF 


BOREAS CORPORATION é Wide cargo doors. Dash 94 mod. Ks 4 
engines. Large list of spares. FS-773 


50 Broad Street New York 4, N. Y. 
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SAN FRANCISCO 11; 255 California St. 
CHICAGO, 11 
645 No. Michigan Ave MOhawk 4-5800 
W. J. HIGGENS - W. SONZSKI 
POSITION VACANT | CLEVELAND, 13 
Helicopter Pilots—AP Mechanics. Excellent we Bidg SUperior 1-7000 
career opportunities for well qualified heli- 1712 c St. V. hn Bld 
, : , ; copter flight and licensed maintenance per- | ommerce St augnn 9 
All inquiries held in strictest confidence. | sonnel Current openings Send complete Riverside 7-9721 
: “ resume to Petroleum Helicopters, Lafayette, J. GRANT 
If interested in more sales, please contact Louisiana DENVER, 2 
1700 Broadway—Tower Bldg. Alpine 5-2981 
| J. PATTEN 





CHICAGO 11: 645 N. Michigan Ave Copley Square COngress 2-1160 
M. SHOUVLIN 
take on mechanical and electrical lines 
for above areas. Sales force includes 
both mechanical and electrical engi- 
neers. 


Box RA-7806, Aviation Week 
ifornia St., San Francisco 1 f POSITIONS WANTED DETROIT, 26 
7 856 Penobscot Bidg WOodward 2-1793 
| Gavepnee Sales, Marketing, Management spe- WM. H. GINDER, JR 
st with dynamic success rvcord, HOUSTON, 25 
. _ " = hears client following, interested in positi Holcombe Blvd JA 6-1281 
HEAT TRANSFER SALES as representative on West Coast for firm re- Prudential Bldg., Room W-724 
4 LM. k rh Pit quiring vigorous experienced marketing lead- GENE HOLLAND 
ership. PW-7803, Aviation Week. LOS ANGELES, 17 
| 1125 W. 6th St HUntley 2-5450 
W. C. GRIES 








We presently have openings on our Heat Trans- 
fer Sales Management Staff for men who meet the | Top Flight Idea Chemist. B.S. offers 20 years 
following requirements: | to 5 years experience in of proven ability to innovate. Materials of NEW YORK, 36 
sales of heat transfer products to the aeronautical construction Adhesives, plastics, foams, | 500 Fifth Ave OXford 5-5959 
industry; BS or MS in aeronautical or mechanical paper, coatings: filtration. West coast loca- H. T. BUCHANAN R. P. LAWLESS 
engineering or BS in engineering plus an MBA: tion preferred. PW-7785, Aviation Week. | T. W. BENDER - P. BOND 
outstanding scholastic record: demonstrated leader- PHILADELPHIA, 3 
ship abilities: knowledge of air cycle and vapor Position Wanted: Pilot, 4 T R, Single, and | Six Penn Center Plazo LOcust 8-4330 
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EMPLOYMENT OPPORTUNITIES 





Send for your copy 
of Light Military’s 
Self-Appraising... 


TECHNICAL QUIZ ON 


LOGIC CIRCUITS AND 
DIGITAL COMPUTERS 


In May, 1960 General Electric’s Light Military 
Electronics Department announced a new concept 
in professional job selection ...in the form of a series 
of self-appraising technical tests covering the sub- 
jects of Radar, Microwaves, Electronic Packaging, 
Communications, and Administrative Engineering 
(a self-scoring psychological questionnaire). 


Later, in response to requests for a special quiz on 
logic circuits and digital computers, LMED devel- 
oped one, and offered it to the technical community 
for the first time in March, 1961. To date, more than 
10,000 scientists and engineers have written for and 
received one or more of these tests. 


Now, with fresh supplies on hand, we are pleased 
to again offer this unusual and interesting method 





immediate Openings in These Areas at 
The Light Military Electronics Department 


Space Communications and Telemetry « Missile and Satellite 
Computers + Space Vehicle Guidance + Undersea Warfare 
Systems * Thermoplastic Data Storage * Space Detection and 
Surveillance * Command Guidance and Instrumentation «+ 


Infrared Missile Applications. 


LIGHT MILITARY ELECTRONICS DEPARTMENT 


GENERAL @@ ELECTRIC 


An Equal Opportunity Employer 
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for professional self-appraisal to interested engineers 
and scientists. Just as before, the quizzes are de- 
signed to be taken and scored in the privacy of your 
own home. The results need never be divulged to 
anyone — including Light Military. 


So, whether you’re thinking about a change, or 
simply interested in finding out how you stack up 
against other engineers in your field, any of these 
tests should give you a sound, objective means for 
appraising your abilities—in about an hour, at home. 


Mail this coupon for your tests, 
answer sheets & evaluation guides 


~~ ee 


64-WU 


Mr. R. Zukowski 
| Light Military Electronics Department 
General Electric Company, French Road, Utica, New York 


Please send me tests (limited to 2 subjects per individual) 
answer and self-evaluation sheets covering the areas checked: 
O LOGIC CIRCUITS & DIGITAL COMPUTERS 

(1) RADAR O MICROWAVE 

O ELECTRONIC PACKAGING (ME) 

(1) COMMUNICATIONS ] ADMINISTRATIVE ENGINEERING 
0 “Have already received other LMED quizzes, but would like to 
get the test(s) I have checked above.” 
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HONEYWELL 


THE PROBLEM: Simulate in an earthbound facility the spatial extremes faced by men and instruments in 
space vehicles as they orbit the earth. 

Build a single, integrated testing facility to reproduce the condition of motion in outer space: the searing 
heat, bitter cold, three dimensional vibration, high vacuum, temperature gradients, roll, pitch, and yaw, rotation, 
buffeting, variation of atmosphere—all at various controlled speeds. 

Further, project a target into the instrument being tested and simulate its environment. 


THE SOLUTION: You're looking at a scale model of Honeywell's Ordnance’s three-story installation that exactly 
fulfills the above requirements. It is the first such facility in existence. It is simulation at the most advanced state 
of the art. 


YOUR ROLE: If the challenge of creativity in the almost limitless field of Space and Electronic Simulation 
motivates you, consider the advanced technological positions available at Honeywell Ordnance. Write Allan J. 
McInnis, Employment Manager, 1724 Mountain Road, Duarte, California. 
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LETTERS 





Money Motive 

In reference to your article concerning the 
upgrading of military research in the Oct. 
30 Aviation WEEK (p. 26), it appears that 
one questionable assumption has been made 
by the military planners and congressmen. 
This assumption is that engineers and scien 
tists are working primarily for money. Stud 
ies on the motivation of scientists and engi 
neers casts much doubt on this assumption 
There are a variety of other goals which the 
technical man holds higher than money 
itself. I submit that the following items are 
the source of much more frustration to the 
government engineer than the salary itself: 
e@ The highly centralized decision-making 
apparatus in the military takes much of the 
incentive from the working level. 

e The failure to communicate downward 
the reasons behind policies and plans. 

e The frequent changes in funding and re- 
direction of programs. 

e The extreme difficulty which a talented 
and aggressive individual in the military or 
ganization finds in attempting to move up to 
middle management. 

e The general lack of leadership talent in 
the middle management ranks 

e The frequent reorganizations. 

e The acceptance of contractor-generated 
data rather than government-generated data 
when a conflict exists. 

e The personnel policies which fail to treat 
the man as an individual. 

The salary matter cannot, however, be 
completely disregarded, but the reason for 
its importance should be examined. If an 
individual working for a contractor is re- 
ceiving more money than a government 
employe doing a comparable job, is this not 
in effect implying that he is doing a better 
job? The continued emphasis on salary 
tends to further develop money as the indi- 
cator of individual achievement. 

Industry salaries are flexible whereas gov- 
ernment salary scales are inflexible. Should 
government increase the salary levels indus- 
try would simply raise theirs to maintain 
the differential. I suggest that the govern- 
ment turn their attention to other methods 
of giving job satisfaction which will im 
prove the quality of their technical talent 
in the long run. 

Lowe. E. Parker 
Dayton, Ohio 


Last Resort Only 


I am sure that Capt. Donald A. Smith 
means well in his letter reference “Ice Re 
moval” AW Oct. 30 (p. 96), but since I 
was deeply concerned with this accident 
investigation I feel that it is in order to make 
the following comments 
© Certainly any pilot with Capt. Sable’s 
background and ability knows of the last 
resort emergency carburetor ice removal 
method of backfiring the engine, but this 
is surely a last resort only when dealing with 
a high power, supercharged engine, as the 
engine may be disabled completely by using 
this procedure due to a damaged gear train 
or twisted tail shaft. Capt. Sable was also 


126 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St.. New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


in instructor on aircraft engines and, there- 
fore, would be fully aware of the con 
sequences of using this procedure. There 
is no way to determine if Capt. Sable used 
this procedure in a desperate attempt to 
clear the ice from the engine, but from the 
sounds of the engine as reported by ground 
witnesses it is possible that the engine 
was wilfully backfired in a last attempt to 
regain power 
@ With reference to the statement that “the 
aircraft struck the ground inverted in a 
steep attitude,” according to witness reports 
along the flight path, the remaining engine 
was running spasmodically and surging to 
full power and abruptly cutting out and then 
surging to full power again. Also, one 
witness about two miles back along the 
flight path from the crash site estimated 
the aircraft to have passed very close to him 
and very low. May I point out that a high 
performance multi-engine aircraft, on in- 
struments, with one engine feathered, one 
engine windmilling and surging from full 
windmilling drag to maximum power and at 
minimum airspeed, and with an unknown 
increase in stalling speed due to airframe 
ice—add all these factors to the fact that 
Sable knew he was getting very low and was 
trying desperately to gain altitude or hold 
what he had. This is far beyond the scope 
of any emergency procedure training and, in 
my humble opinion, it is also beyond the 
realm of controllability under these given 
circumstances. 

Rosert A. DARNALL 

Chief Pilot 

Johnson and Johnson 


Linden, N. J. 


Tape’s the Answer 


The letter sent to you by Mr. J. R. Prit- 
chard (AW Oct. 23, p. 126) reflects an 
idea that might be good in a few situations, 


but not all. Unfortunately, many crashes 
happen before anybody has time to do any- 
thing at all—including a chance to brace 
themselves. Secondly, if an aircraft is in 
trouble all hands will be needed—especiall; 
the copilot and engineer—in order to try 
to prevent a catastrophe. Thirdly, such 
factors as low altitude may prevent an 
ejected crew member from living, and 
should a successful landing be accomplished 
with no loss of life except for the ejected 
crew member it would be a pretty tragic 
and sticky situation, to say the least 

Now, on the other hand, if the cockpits 
of all aircraft were equipped with a tape 
recorder (well protected in a strong, fire- 
box) more information might be 
learned. When switched on by the copilot, 
this machine would record all the conversa 
tion in the cockpit from the first inkling of 


proc of 


an emergency situation to the end. The con- 
versation between the pilot, copilot, and en 
gineer could be preserved, or perhaps just 
the pilot relating everything he can tell 
about the initial symptoms of the trouble 
and subsequent effects and experiences while 
still wrestling the aircraft. Too often 
ground stations report at accident hearings 
that a considerable time elapsed between 
their last contact with the disabled aircraft 
and the time of the accident. Well, I am 
not surprised. I would imagine that they 
were all pretty busy in the cockpit trying 
to correct the situation. It is during this 
time that such a tape recorder might prove 
quite useful. 

P. P. Wuite 

Dover, Mass. 


Spy Is a Spy 


Re: ‘Spy’ Satellites, Washington Round- 
up, AW July 31, p. 21. 

When the Soviets cease to raise issues 
designed to foment unrest and create 
political squabbles between countries they 
will cease to be Communists. Mr. Khru 
shchev says they intend to bury us. Perhaps 
by the end of this year he will learn that 
we do not intend to be buried with our 
hands folded. 

\s regards sovereign air space, isn’t it 
obvious that “air space” extends only as far 
as air itself? Is it not logical for “space” to 
begin at that point? Of course, the atmos- 
phere just sort of dwindles away to nothing, 
but an arbitrary limit could be established, 
say at an altitude at which a satellite, if 
placed into a perfect circular orbit, would 
remain indefinitely. 

The Russians apparently feel that their 
sovereignty should extend to infinity. When 
the moon finally has men on it, will not it, 
too, become a “spy satellite’? A spy is a 
spy, no matter at what height it flies; 240,- 
000 mi. away is probably still too close, as 
far as the Russians are concerned, for us to 
be observing the manifold deficiencies of 
the workers’ paradise. 

Why is it that the other nations of the 
world cannot agree to observe some practi- 
cal limit to sovereign air space irrespective 
of Russia’s “‘nyet”? There used to be such 
a thing as a quorum. Now days one veto 
is enough to squash an issue that is of great 
importance to everyone else. 

It seems to me we might place Russia in 
its proper perspective in world affairs by the 
effective use of ridicule. There must be 
some office in our government that keeps 
tabs on the crass contradictions that are 
continually being uttered by one Communist 
organ or another. Couldn’t we present thes¢ 
inconsistencies in such a manner that other 
nations and people would eventually come 
to see the Soviets in their true light? Mr 
Kennedy has said that we should seek means 
to fight the Communists with their own 
weapons. This could very well be an effec- 
tive one. 

I realize this letter has tended to become 
more political than technical, but the two 
ireas seem to have become inseparable in 
these perilous times Fercuson J. Byars 


Northridge, Calif 
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STEERING 


Conventional aircraft control surfaces will not guide 
space ships and capsules. Rudders, ailerons and ele- 
vators find no resistance and hence produce no 
reaction to their movements where there is no atmos- 
phere. Even at altitudes only half way up, they are 
sluggishly ineffective. 

Ihe accepted answer to a dependable steering mecha- 
nism for astronauts is a system of jet reaction controls 
developed and produced by Bell Aerosystems Com 
pany. First used on Bell’s own supersonic X-1B 
several years ago, the system has been greatly improved 
and adopted for the X-15, the Mercury man-in-space 
project and other space vehicles. 
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How the Phantom II Affects Multiple-Mission Economy 


The combat value of an aircraft carrier 
is directly related to the strike capability 
of its aircraft. Navy planners, seeking to 
increase the combat potential of aircraft 
carriers, are vitally aware of the economic 
advantages of aircraft capable of more 
than one mission. The Navy’s new two- 
mission fighter, the Phantom IT, can 
effectively deliver huge loads of conven- 
tional or nuclear ground strike weapons 
while retaining full capability for instant 
conversion to an air-to-air fleet defense 
mission. 

Sparrow I missiles for anti-air warfare 
are semi-submerged in the fuselage and are 
carried on all missions. The Phantom i 
literally flies its own cover on ground 
attack missions because it retains full 
capability for air defense at any time. 





Quail Decoy Missiles + Rotorcraft + Electronic Systems «+ 


Great numbers of conventional bombs, 
napalm or fuel tanks, or nuclear weapons 
are slung beneath the wings and the fuse- 
lage for delivery against ground targets. 
Simply varying the armament load of the 
Phantom 1 fits the carrier force to shifting 
combat situations regardless of weather, 
day or night. 

Multi-mission weapons delivery capability 
is but one of the advantages of this Mach 
2+ fighter. Performance is another. The 
Phantom rot demonstrated maneuverabil- 
ity, range and speed in capturing world 
closed course speed records for both 100 
and 500 kilometers. It has reached an 
altitude of 98,560 feet and has a dash 
speed in excess of 1500 mph. The combat- 
equipped Phantom 1 operates easily from 
existing 5000 foot runways. 


MCDONNELL 


Phantom I and F-101 Fighter and Attack Aircraft « 


Project Mercury, Aeroballistic and Re-entry Research Spacecraft + Talos and Typhon Airframes «+ 


Automation 


MCDONNELL AIRCRAFT «© ST.LOUIS 


Employment opportunities exist for engineers and scientists All qualified applicants will receive consideration for employment 


without regord to race, creed 


2f national origin Write: Professional Placement, McDonnell Aircraft, St. Lous 66, Missouri 
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